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Fig . 5A 

SEQ ID NO : 

PMP32H5 408 EVOLVESGGGLVQPGGSLRLSCAASGFTFGSYDMSWVRQAPGKGPEWVSAINSGGG -- STYYADSVKGRFTISRDNAKNTLYLQMNSLKPEDTAVYYCATDW- . -RYSDYDLPLPPPG -- DYWGQGTQVTVSS 

PMP3108 
412 

EVQLVESGGGLVOPGGSLRLSCAASGFTFGSYDMSWVRQAPGKGPEWVSAINSGGG -- STYYADSVKGRFTISRDNAKNTLYLQMNSLKPEDTAVYYCATDW- RYSDYDLPLPPPG -- DYWGQGTQVTVSS 

PMP32E10 439 

EVOLVESGGGLVOPGGSLRLSCAASGFTFGSYDMSWVRQAPGKGPEWVSAINSGGG -- STYYADSVKGRFTISRDNAKNTLYLQMNSLKPEDTAVYYCATDW- . - - RYSDYDLPLPPPG- DYWGQGTQVTVSS 
PMP28A2 426 EVOLVESGGGLVOPGGSLRLSCAASGFTFGSYDMSWVROAPGKGPEWVSAINSGGG -- STYYADSVKGRFTISRDNAKNTLYLQMNSLKPEDTAVYYCATDW- -RYSDYDLPLPPPG -- DYWGQGTQVTVSS 

PMP2804 
423 

EVOLVESGGGLVOPGGSLRLSCAASGFTFGSYDMSWVRQAPGKGPEWVSAINSGGG -- STYYADSVKGRFTI SRDNAKNTLYLQMNSLKPEDTAVYYCATDW -RYSDYDLPLPPPG -- DYWGQGTQVTVSS 

PMP28H6 421 

EVQLVESGGGLVQPGGSLRLSCAASGFTFGSYDMSWVRQAPGKGPEWVSAINSGGG -- STYYADSVKGRFTISRDNAKNTLYLQMNSLKPEDTAVYYCATDW -RYSDYDLPLPPPG -- DYWGQGTQVTVSS 
PMP3 1B11 415 EVOLVESGGGLVQPGGSLRLSCAASGFTFGSYDMSWVRQAPGKGPEWVSAINSGGG -- STYYADSVKGRFTISRDNAKNTLYLQMNSLKPEDTAVYYCATDW- . RYSDYDLPLPPPG . - DYWGQGTQVTVSS PMP31F4 410 EVOLVESGGGLVOPGGSLRLSCAASGFTFGSYDMSWVRQAPGKGPEWVSAINSGGG- -STYYADSVKGRFTISRDNAKNTLYLOMNSLKPEDTAVYYCATDW -RYSDYDLPLPPPG -- DYWGQGTOVTVSS PMP2877 422 EVOLVESGGGLVOPGGSLRLSCAASGFTFGSYDMSWVRQAPGKGPEWVSAINSGGG -- STYYADSVKGRFTISRDNAKNTLYLQMNSLKPEDTAVYYCATDW- . -RYSDYDLPLPPPG -- DYWGQGTQVTVSS 

PMP2807 
424 

EVQLVESGGGLVQPGGSLRLSCAASGFTFGSYDMSWVRQAPGKGPEWVSAINSGGD -- NTYYADSVKGRFTISRDNAKNTLYLQMNSLKPEDTAVYYCATDW- --- RYSDYDLPLPPPG -- DYWGQGTQVTVSS 

Apr. 14 , 2020 

PMP33C10 PMP30A10 PMP35H4 
406 420 428 

EVQLVESGGGLVOPGGSLRLSCAASGFTFDDYGMSWVRQAPGKGLEWVSAISWNGG -- STYYTESMKGRFTISRDNAKNTVYLQMNSLKPEDTAVYYCVKGSTAIVGVPPTY EVOLVESGGGLVOPGGSLRLSCAASGFTFDDYGMSWVRQAPGKGLEWVSAISWNGG -- STYYTESMKGRFTISRDNAKNTVYLQMNSLKPEDTAVYYCVKGSTAIVGVPPTY EVOLVESGGGLVOPGGSLRLSCAASGFTFDDYGMSWVRQAPGRATEWVSAISWNGG -- NTYYTESMKGRFTISRDNAKNTVYLQMNSLKPEDTAVYYCVKGSTAIVGVPPTY 

--PDEY - DYWGQGTOVTVSS -PDEY - DYWGQGTQVTVSS PDEY - DYWGQGTQVTVSS 

PMP4009 PMP40H5 PMP33A2 PMP3 4F8 FMP35B4 
399 427 407 400 640 

EVOLVESGGGLVQPGGSLRLSCAASGFSLDYYAIGWFRQAPGKEREGVSCMDSSAGTTSTYYSDSVKGRFTISRDDAKNTVYLQMNSLKPEDTAVYYCAADGHLNWGQRYVPCSQISWRGWNDYWGQGTOVTVSS EVOLVESGGGLVOPGGSLRLSCAASGFSLDYYAIGWFRQAPGKEREGVSCMDSSSGTTSTYYSDSVKGRFTISRDDAKNTVYLQMNSLKPEDTAVYYCAADGHLNWGQRYVPCSQI SWRGWNDYWGQGTQVTVSS EVOLVESGGGLVQPGGSLRLSCAASGFSLDYYAIGWFRQAPGKEREGVSCMDSSGGTTSTYYSDSVKGRFTISRDDAKNTVYLQMNSLKPEDTAVYYCAADGHLNWGQRYVPCSQISWRGWNDYWGQGTQVTVSS EVOLVESGGGLVQPGGSLRLSCAASGFSLDYYAIGWFRQAPGKEREGVSCMDSSDGTTNTYYSDSVKGRFTISRDDAKNTVYLQMNSLKPEDTASYYCAADGHLNWGQPYVPCSQISWRGWNDYWGQGTQVTVSS EVOLVESGGGLVQPGGSLRLSCAASGFSLDYYAIGWFRQAPGKEREGVSCMDSSDGTTRTYYSDSVKGRFTISRDDAKNTVYLQMNSLKPEDTAVYYCAADGHLNWGQRYVPCSQISWRGWNDYWGQGTQVTVSS 
Sheet 9 of 62 

PMP34A5 PMP3363 PMP3 4ES PMP3 4D2 PMP35F10 PMP3507 
404 405 401 402 641 642 

EVOLVESGGGLVQPGGSLRLSCAASGFTLGYFAIGWFRQAPGKEREGVSCISSSDG -- STYYADSVKGRFTVSRDNAKNTVYLQMNSLKPEDTAVYYCATD --- EVOLVESGGGLVQPGGSLRLSCAASGFTLGYFAIGWFRQAPGKEREGVSCISSSDG -- SAYYADSVKGRFTVSRDNAKNTVYLQMNSLKPEDTAVYYCATD ---- EVOLVESGGGLVOPGGSLRLSCAASGFTLDYYAIGWFROAPGKEREGVSCISSSDG -- STYYADSVKGRFTISRDNAKNTVYLQMNSLKPEDTAAYYÇATD EVOLVESGGGLVOPGGSLRISCAASGFTLDYFAIGWFRQAPGKERERVSCISSSDG - STYYADSVKGRFTISRDNAKNTVYLOMNSLKPEDTAVYYCATD- EVOLVESGGGLVOPGGSLRLSCAASGFTLDYFAIGWWRQAPGKGREGVSCISSGDG -- STNYADSVKGRFTISRDNAKNTVYLQMNSLKPEDTAVYYCATD EVOLVESGGGWVQPGGSLRLSCAASGFTLDYFAIGWWRQAPGKGREGVSCISSGDG -- STNYADSVKGRFTI SRDNAKNTVYLQMNSLKPEDTAVYYCATD 

-RSVYYCSGGAPEEY -- YWGQGTQVTVSS -RSVYYCSGGAPEEY --- YWGQGTQVTVSS -.- RSVYYCSGDAPEEY --- - YWGQGTQVTVSS -RSVYYCSGGAPEEY -- YWGQGTQVTVSS -RSVYYCSGGAPEEY -- YWGQGTQVTVSS --RSVYYCSGGAPEEY -- YWGQGTQVTVSS 

US 10,618,966 B2 
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Fig . 5B 

SEQ ID NO : 

PMP35H7 

EVQLVESGGGLVQPGGSLRLSCAASGFTLDYYVIGWFRQAPGKEREGVSCIGSSDD -- STYYADSVKGRFTISRDNAKNTVYLQMNSLKPEDTAVYYCAAD --LLRTPEFCTDSAP -- Y - DYWGQGTQVTVSS 

PMP30A2 
419 

EVOLVESGGGLVOPGGSLRLSCAASGFTLDYYVIGWFRQAPGKEREGVSCIGSSDD --- STYYADSVKGRFTISRDNAKNTVYLQMNSLKPEDTAVYYCAAD - - LLRTPEFCTDSAP -- Y - DYWGQGTQVTVSS 

PMP3.403 
403 

EVOLVESGGGLVQPGGSLRLSCVASGFSLDYYVIGWFRQAPGKEREGVSCISSSDG -- STYYADSVKGRFTISRDNAKNTVYLQMNSLKPEDTAVYYCAAD ---- LLRTPEFCVDSAP -- Y - DYWGRGTQVTVSS 
PMP30G11 416 EVOLVESGGGLVOPGGSLRLSCVASGFSLDYYVIGWFRQAPGKEREGVSCISSSDG -- STYYADSVKGRFTISRDNAKNTVYLQMNSLKPEDTAVYYCAAD ---- LLRTPEFCVDSAP -- Y - DYWGQGTQVTVSS PMP3 4A12 436 EVQLVESGGGLVQPGGSLRLSCVASGFSLDYYVIGWFRQAPGKEREGVSCISSSDG -- STYYADSVKGRFTISRDNAKNTVYLQMNSLKPEDTAVYYCAAD ---- LLRTPEFCVDSAP -- Y - DYWGQGTQVTVSS 

PMP30B6 
417 

EVOLVESGGGLVQPGGSLRLSCAASGFTLDYYVIGWFRQAPGKEREAVACISSSDR -- STYYADSVKGRFTISRDNAKNTGYLQMNSLKPEDTAVYYCAAD -- LLRTPEFCSDSAP -- Y - DYWGQGTQVTVSS 

Apr. 14 , 2020 

PMP35E11 PMP35G11 
430 643 

EVOLVESGGGLVQAGGSLRLSCAASGFTFDDYAIGWFRQAPGKEHEGVSCISSSDG - STYYADSVKGRFTISSDNAKNTVYLQMNSLKPEDTAVYYCAAERDVPA - -- -- -RSLCGSYY - WYDYRGQGTQVTVSS EVOLVESGGGLVQAGGSLRLSCAASGFTFDDYAIGWFRQAPGKEHEGVSCISSDDG -- STYYADFVKGRFTISSDNAQNTVYLQMNSLKPEDTAVYYCAAQRDVPA -RSLCGSYY - WYDYRGQGTQVTVSS 

PMP32F10 PMP3105 PMP3 1D2 PMP3209 
409 413 411 440 

EVOLVESGGGLVQAGGSLRLSCAASGFTFDDYAIGWFRQAPGKEREGISCISSSDG -- STYYADSVKGRFTISSDNAKNTVYLQMNSLKPEDTAVYYCAAEPPDSS --- WILDGSPE - FFKFWGQGTQVTVSS EVOLVESGGGLVOAGGSLRLSCAASGFTFDDYAIGWFRQAPGKEREGVSCISSSDG - STYYADSVKGRFTISSDNAKNTVYLLMNSLKPEDTAVYYCAAEPPDSM - -- -- -- WSLDGSPE - FFKFWGQGTQVTVSS EVOLVESGGGLVQAGGSLRLSCAASGFTFDDYAIGWFRQAPGKEREGVSGISSSDG -- NTYYADSVKGRFTISSDNAKNTVYLQMNSLKPEDTAVYYCAAEPPDSN -WYLDGSPE - FFKFWGQGTQVTVSS EVQLVESGGGLVQAGGSLRLSCAASGFTFDDYDIGWFRQAPGKEREGVSGISSSDG -- NTYYADSVKGRFTISSDNAKNTVYLQMNSLKPEDTAVYYCAAEPPDSS -WYLDGSPE - FFKYWGQGTQVTVSS 

Sheet 10 of 62 

PMP30B1 PMP35F4 
644 429 

EVOLVESGGGLVQAGGSLRLSCAASGGTFSSYDMGWYRQAPGKEREFVAFINWSGS -- STYYADSVKGRFTISRDNAKNTVYLQMNSLKSEDTAIYYCN -- AQYG ---- LGYA - E-- -- -- 
EVOLVESGGGLVQAGGSLRLSCAASGRTFSSYDMGWYRQAPGKEREFVAIITWN - S-- STYYADSVKGRFTI SRDNAKNTVYLQMNSLKPEDTAIYYCN- „ AQYG-- -- LGYA - E 

-DYWGQGTQVTVSS --DYWGOGTOVTVSS 

PMP31A4 PMP35010 PMP3 4G9 PMP30011 PMP28E11 PMP32E2 PMP33A3 
441 431 432 442 645 438 437 

EVQLVESGGGLVQAGGSLRLSCAASGSIFKVNAMGWYRQAPGKQRELVAGII - SGG -- STNYADSVKGRLTISRDNAKNTVYLQMNSLKPEDTAVYYCSFVTTNSDYDLG ---- R -DYWGQGTQVTVSS EVOLVESGGGLVQAGGSLRLSCAASGRTFSSYDMGWYRQAPGKEREFVAVIHWSSG -- STYYADPVKGRFTISRDNAKNTVYLQMNSLKPEDTAIYYCN -- AFLP ---- GPEGFH -DYWGQGTQVTVSS EVOLVESGGGLVQAGGSLRLSCAASGRTSSSYDMTWYROVPGKEREFVAVISWSGG -- STYYADSVKGRFTISRDNAKNTVYLQMNSLKPEDTAIYYCN ~ -AYTG ---- -GGD 

-DYWGQGTQVTVSS 

EVOLVESGGGLVQAGGSLRLSCAASGRTFSSYDMGWYRQAPGKEREFVAVI SRSGS -- STYYADSVKGRFTISRDNAKNTVYLOMNSLKPEDTAIYYCK -- AEW -AG -- DY -DYWGOGTQVTVSS EVOLVESGGGLVQPGGSLRLSCAASGFPLDYYAIGWFRQAPGKEREGVSCISSSDG -- STYYADSVKGRFTISRDNAKNTVYLQMNSLKPEDTAVYYCALVHTTAQATG -VPQREYEYEWWGQGTQVTVSS EVOLVESGGGLVQAGGSLRLSCAASGNIFDDNTMGWTWNRQPPGKQRELVAIIATD -- GSTNYADSVKGRFTISRDNAKNTVYLQMNSLKPEDTAVYYCNLFSLRLGRD- 

--- YWGQGTQVTVSS 

EVOLVESGGGLVOPGGSLRLSCAASGFTLDYGAIGWFRQAPGKEREGVSCISSSTG -- STYYADSVKGRFTISRDNGKNTVYLQMNSLKPEDTAVYYCAADKMWSPCLVAAN --- EEALFEYDYWGQGTQVTVSS 
---- 

US 10,618,966 B2 
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inhibitors 
SEQ ID 43 : 

PMP40H5 427 3VOLVESGGGLVOPOGSLRISCAASGESLD VYAIG WERQAPGXEREGVS TMDSSSGTTSTYYSDSVEG RFI'ISRDOAKNTVYLOMNSLKPEUTAVYYCAA DGHLNWGORYVPCSOISWRGWNDY WGQGTQVIVSS PMP35811 30 EVOLVESGGGLVQAGGSLRI - SCAASGFTFD DYAIG WERQAFGXBREGVS CISSSDXSTYYAOSVKG RE ! ISSNWARNTVYDOMNSLXP & OTAVYYCAA ERDVPARSLCGSYYWYDY 

AGOCTRIVSS 

EMP3209 440 EVOLVESCOGL : VQAGGSLRI SCAASGFCID DYDIG WEROAEGKERRGVS GISSSIGNTYYADSVKG RFTISSONAFNTVYDOMOVSLEPSOTAVYYCAA SPEDSSWYLIGSPEFFKY 

WGOGIQVTVSS 

PMP35H4 428 & VOLV & SGGGLVOFGGSLRLSCAASGFTED DYGMS WVRQAPGRATEWVS AISWNGGNTYYTESMKG RFTISRDNAKNTVYLQMNSLKPEDIAVYYCVK GSTAIVOVPPTYHOEYDY . WOOGTQVIVSS PMP32810 439 EVOLVESGGGLVQEGGSLALSCAASGFIFG SYOMS WVRQAPGKGPEWS AINSGGGSTYYADSVKG RPTISRDNAKNILYLOMNSLKPBIYTAVYYCAT DWRYSDYDLPLPPPGDY 

WGOGTOVAVSS 

PMP90C11 442 EVOLVESGGGLVOAGGSLEISCAASGRIFS SYOMG WYRQAPGKEROPVA VISRSGSSTYYADSVKG KFTISRDNAKNIVYLQMNSLKPEDTAIYYCKA EVVACDYDY 

WGQGTQVTVSS 

PMP35010 431 EVOLVESGGGLVQAGGSLRLSCAASGRTFS SYDMG WYRQAPGKEREEVA VIHWSSGSTYYADPVKG RPTISRUNAKNIVYLOMSLKEZDTAIYYCNA FLPGPEGPRDY 

WGOGTQVTVSS 

P3 4G9 432 BVQLVESGGOLVQAGGSLRLSCAASGRISS SYDMI WYRQVEGKERKEVA VISWSGGSTYYADSVKC R8I SRINAXNIVYLOMNSLXPEDIATYYCNA YIGGGDDY 

WGOGTOVIVSS 

EMD31A4 EVOLVESGGGLVOAGGSLRLSCAASGSIFK VNAMG WYROAPGKORELVA GIISGGSINYADSVKG RLTISRDNAKNTVYLOMNSLKPEDTAVYYCSE VII'NSDYDLGROY 

WGOGTQVIVSS 

ENP3282 438 EVOLVESGGGEVQAGGSLRISCAASGNIFD ONIMGHI WROPPGKQXELVA IIAIDOSTNYADSVKG RFFISADNAKNTVYLQMNSI.KPBDTAVYYCHI . FSLRIGRDY 

WGXQVIVSS 

PMP33A3 437 EVOLVESGGGLVOPGGSLALSCAASGFULD YGAIG WFRQAPGXERBGVS CISSSIGS'IYYADAVKG RITISRDNGKNIVYLOMNSLKPEDIAVYYCAA DKMWSPCUVAANEBALLEYDY WGOGIQVIVSS PMF34412 436 EVOLVESGGGLVQPGGSLALSCVASGFSLD YYVIG WPROAPGKEREGVS CISSSDGSTYYADSVKG RFTISRDNAKNIVYLOMNSLKPEDTAVKYCAA DLLRTPEFCVOSAPVDY 

WGQOTQVTVSS 

PMP3881 1. 645 BVQIVESGEGUVQPGSSLRLSCAASGFPLD YAIG WERQAPGKEREGVS CISSSDGSTYVADSVKG RETI SRDNAKNIVXLOMNSLKPEUTAVYYCAL VHTTAQATGVPOREYEYEW KGOOTQVTVSS PRP3574 429 EVQDVESCGOLVQAGGSLRLSCAASGRTFS SYDMG WYROAPGKEREFVA . IIIWNSSIYYADSVKG R8YISRONAKNIVYLOMNSLKPEDIAIYYCNA QYGIGYAEDY 

WGOGIQVIVSS 
Sheet 11 of 62 

Non - inhibitors 

SEQ ID NO : 

1168.Cil 645 AVOIVESGGOI.VQOGGSURLSCAASGITUD DERIG IL68.0.13 447 EVQUVESGGGLVOPGGSLRLSCAASGFTLD SYAIG ILÓR.c15 647 EVOLVESGEOLVQAGGSIRLSCAASGRTPS GADAG 

WFRQAPGKEPZGVS CISSSDGSTYYADSVKG WFRQAPGKEPEGVS CISTSUGSTYYADSVKG WEROTICKEREFV % . ?INNSGNSTYVADSVKO 

RETISSDNAKNIVYLOMNSLKHEDTAVYECTA LFDRCGSTWYYGMY RFTI SRDNAKNIVYLOMNSLKEEDTAVYYCTA DGGPHAPLIVOOMCVMATADY RFIVSRDNAENTYYIQMWSLKPEOTAVYYCHA FRDLYYS 

WGKOTQVTVSS WGOGTQVVSS EGKGTQVVSS 
US 10,618,966 B2 



U.S. Patent Apr. 14 , 2020 Sheet 12 of 62 US 10,618,966 B2 

Fig . 7 
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Fig . 7 A 
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Fig . 8 
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Fig . 8A 
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Fig . 9 
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Fig . 9A 
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Fig . 10 
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Fig . 10A 
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Fig . 11 
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Fig . 11A 
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Fig . 12 
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A Fig . 12 
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Fig . 13 
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Fig . 13A 
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Fig . 14 
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Fig . 15A 
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Fig . 16 
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Fig . 16A 
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Fig . 17 
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Fig . 17A 
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Fig . 18 
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Fig . 18A 
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Fig . 19 
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Fig . 19A 
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Fig . 20 
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Fig . 21 
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Fig . 21A 
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Fig . 25 
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Fig . 28 
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Fig . 30 
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Fig . 31 
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Fig . 32 
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Fig . 34 
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Fig . 35 
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Fig . 37 Competition assay with IL - 6 alexa 647 
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Fig . 38A 
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Fig . 39 
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Fig . 40 
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Fig . 42 
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Fig . 44 
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Fig . 47 
XRPotency : B - N12 coat + cyno plasma + 

dilutions series of NB + 50 ng / mL IL - 6 ( 2007-07-11 ) 
1.5 

1.0 

00450nm 

IL6R02 
-O IL6R03 

IL6R04 
ILGR05 

OIL6R06 
0 - ILOR07 

IL6R08 
IL6R10 
ILOR11 
IL6R12 
ILOR13 
IL6R14 
ILGR65 
IL6R88 
Alb8 
Ref . Fab 

0.5 

0.0 
0.001 0.01 10 100 1000 0.1 

log ( nM NB ) 



U.S. Patent Apr. 14 , 2020 Sheet 61 of 62 US 10,618,966 B2 

Fig . 48 
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Fig . 50 
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0.03938 0.7006 0.1433 0.03329 0.02441 0.02483 0.3024 0.03524 EC50 

B 
XRPotency : B - N12 coat + cyno plasma + dilutions 
series of NB + 50 ng / mL IL - 6 ( 2007-07-13 - CORR ) 

IL6R04 
IL6R65 
L6R88 
ILBR201 
ILOR202 

- LGA203 
- Ref . Fab 

Ref . IgG 

1.5 

00450nm 1.0 

0.5 

0.0 
0.0001 0.001 0.01 1 10 100 1000 0.1 

nM NB 

ILGR04 IL6R65 IL6R88 1L6R201 IL6R202 IL6R203 Ref . Fab Rel . IgG 
12.09 0.09343 3.320 0.6930 2.183 0.3041 0.1165 0.01209 EC50 
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METHODS FOR THE TREATMENT OF attracted much attention in the past ( Hirano et al . , 1990 ) . 
INTERLEUKIN - 6 RECEPTOR - RELATED Polypeptides specifically binding to IL - 6 ( Klein et al . , 1991 ; 

DISEASES AND DISORDERS EP0312996 ) , IL - 6R ( EP0409607 ) or gp130 ( Saito et al . , 
1993 ; EP0572118 ) proved to exhibit an efficient inhibitory 

RELATED APPLICATIONS 5 effect on IL - 6 functioning . 
IL - 6 overproduction and signalling ( and in particular 

This application is a continuation of U.S. application Ser . so - called trans - signalling ) are involved in various diseases 
No. 14 / 259,192 , filed Apr. 23 , 2014 , now issued as U.S. Pat . and disorders , such as sepsis ( Starnes et al . , 1999 ) and 
No. 9,605,072 , which is a divisional of U.S. application Ser . various forms of cancer such as multiple myeloma disease 
No. 14 / 143,022 , filed Dec. 30 , 2013 , now issued as U.S. Pat . 10 ( MM ) , renal cell carcinoma ( RCC ) , plasma cell leukaemia 
No. 9,611,326 , which is a divisional of U.S. application Ser . ( Klein et al . , 1991 ) , lymphoma , B - lymphoproliferative dis 
No. 12 / 310,223 , filed Dec. 8 , 2009 , now issued as U.S. Pat . order ( BLPD ) and prostate cancer . Non - limiting examples of 
No. 8,629,244 , which is national stage filing under 35 U.S.C. other diseases caused by excessive IL - 6 production or 
§ 371 of international application PCT / EP2007 / 058587 , signalling include bone resorption ( osteoporosis ) ( Roodman 
filed Aug. 17 , 2007 , which was published under PCT Article 15 et al . , 1992 ; Jilka et al . , 1992 ) , cachexia ( Strassman et al . , 
21 ( 2 ) in English , and claims the benefit under 35 U.S.C. $ 1992 ) , psoriasis , mesangial proliferative glomerulonephritis , 
119 ( e ) of U.S. provisional application Ser . No. 60 / 838,904 , Kaposi's sarcoma , AIDS - related lymphoma ( Emilie et al . , 
filed Aug. 18 , 2006 , U.S. provisional application Ser . No. 1994 ) , inflammatory diseases and disorder such as rheuma 
60 / 873,012 , filed Dec. 5 , 2006 , and U.S. provisional appli toid arthritis , systemic onset juvenile idiopathic arthritis , 
cation Ser . No. 60 / 938,325 , filed May 16 , 2007 , the disclo- 20 hypergammaglobulinemia ( Grau et al . , 1990 ) ; Crohn's dis 
sures of which are incorporated by reference herein in their ease , ulcerative colitis , systemic lupus erythematosus ( SLE ) , 
entireties . multiple sclerosis , Castleman's disease , IgM gammopathy , 

cardiac myxoma , asthma ( in particular allergic asthma ) and 
FIELD OF THE INVENTION autoimmune insulin - dependent diabetes mellitus ( Campbell 

25 et al . , 1991 ) . Other IL - 6 related disorders will be clear to the 
The present invention relates to amino acid sequences that 

are directed against ( as defined herein ) Interleukin - 6 Recep As can for example be seen from the references above , the 
tor ( IL - 6R ) , as well as to compounds or constructs , and in prior art describes antibodies and antibody fragments 
particular proteins and polypeptides , that comprise or essen directed against human IL - 6 , against human IL - 6R and 
tially consist of one or more such amino acid sequences ( also 30 against human gp130 protein for the prevention and treat 
referred to herein as “ amino acid sequences of the inven ment of IL - 6 relates disorders . Examples are Tocilizumab 
tion ” , " compounds of the invention ” , and “ polypeptides of ( see Woo P , et al . Arthritis Res Ther . ( 2005 ) 7 : 1281-8 , 
the invention ” , respectively ) . Nishimoto N et al . Blood . ( 2005 ) 106 : 2627-32 , Ito H et al . 

The invention also relates to nucleic acids encoding such Gastroenterology . ( 2004 ) 126 : 989-96 , Choy E H et al . 
amino acid sequences and polypeptides ( also referred to 35 Arthritis Rheum . ( 2002 ) 46 : 3143-50 . ) , BE8 ( see Bataille R 
herein as “ nucleic acids of the invention " or " nucleotide et al . Blood ( 1995 ) 86 : 685-91 , Emilie D et al . Blood ( 1994 ) 
sequences of the invention ” ) ; to methods for preparing such 84 : 2472-9 , Beck J T et al . N Engl J Med . ( 1994 ) 330 : 602-5 , 
amino acid sequences and polypeptides ; to host cells Wendling D et al . J Rheumatol . ( 1993 ) 20 : 259-62 . ) and 
expressing or capable of expressing such amino acid CNTO - 328 of Centocor ( see Journal of Clinical Oncology , 
sequences or polypeptides ; to compositions , and in particu- 40 ( 2004 ) 22 / 14S : 2560 ; Journal of Clinical Oncology , ( 2004 ) 
lar to pharmaceutical compositions , that comprise such 22 / 14S : 2608 ; Int J Cancer ( 2004 ) 111 : 592-5 ) . Another 
amino acid sequences , polypeptides , nucleic acids and / or active principle known in the art for the prevention and 
host cells ; and to uses of such amino acid sequences or treatment of IL - 6 related disorders is an Fc fusion of soluble 
polypeptides , nucleic acids , host cells and / or compositions , gp130 ( see Becker C et al . Immunity . ( 2004 ) 21 : 491-501 , 
in particular for prophylactic , therapeutic or diagnostic pur- 45 Doganci A et al . J Clin Invest . ( 2005 ) 115 : 313-25 , Nowell M 
poses , such as the prophylactic , therapeutic or diagnostic A et al . J Immunol . ( 2003 ) 171 : 3202-9 , Atreya R et al . Nat 
purposes mentioned herein . Med . ( 2000 ) 6 : 583-8 . ) 

Other aspects , embodiments , advantages and applications 
of the invention will become clear from the further descrip SUMMARY OF THE INVENTION 
tion herein . 

The amino acid sequences , polypeptides and composi 
BACKGROUND OF THE INVENTION tions of the present invention can generally be used to 

modulate , and in particular inhibit and / or prevent , binding of 
The interaction of IL - 6 , a protein originally identified as IL - 6R to IL - 6 and / or binding of the IL - 6 / IL - 6R complex to 

a B cell differentiation factor ( Hirano et al . , 1985 ; 55 gp130 and thus to modulate , and in particular inhibit or 
EP0257406 ) , with IL - 6R ( Yamasaki et al . , 1988 ; prevent , the signalling that is mediated by IL - 6R , IL - 6 , 
EP0325474 ) results in the formation of the IL - 6 / IL - OR IL6 / IL - 6R complex or gp130 to modulate the biological 
complex . This complex binds to gp130 ( Taga et al . , 1989 ; pathways in which IL - 6R , IL - 6 , the IL6 / IL - 6R complex 
EP0411946 ) , a membrane protein on a target cell , which and / or gp130 are involved , and / or to modulate the biological 
transmits various physiological actions of IL - 6 . IL - 6 is 60 mechanisms , responses and effects associated with such 
currently known to be involved in amongst others — the signalling or these pathways . 
regulation of the immune response , hematopoiesis , the acute In the context of the present invention “ modulating the 
phase response , bone metabolism , angiogenesis , and inflam interaction between IL - 6 / IL - 6R complex and gp130 ” can for 
mation . Deregulation of IL - 6 production is implicated in the example mean : 
pathology of several autoimmune and chronic inflammatory 65 binding to IL - 6R ( i.e. as such or as present in the 
proliferative disease processes ( Ishihara and Hirano , 2002 ) . IL - 6 / IL - 6R complex ) in such a way that the formation 
As a consequence , inhibitors of IL - 6 induced signaling have of the IL - 6 / IL - 6R complex is inhibited or affected ( e.g. 

. 
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fully or partially disrupted ) in such a way that the cancer such as multiple myeloma disease ( MM ) , renal cell 
binding of the complex toe.g. its affinity for gp130 carcinoma ( RCC ) , plasma cell leukaemia ( Klein et al . , 
is reduced ( or reversely , that the binding of gp 130 1991 ) , lymphoma , B - lymphoproliferative disorder ( BLPD ) 
to e.g. its affinity for the complex is reduced ) , so and prostate cancer . Non - limiting examples of other diseases 
that the signaling induced / mediated by the binding of 5 caused by excessive IL - 6 production or signalling include 
the complex to gp130 is modulated ( e.g. reduced ) ; bone resorption ( osteoporosis ) ( Roodman et al . , 1992 ; Jilka 

et al . , 1992 ) , cachexia ( Strassman et al . , 1992 ) , psoriasis , binding to IL - 6R ( i.e. as such or as present in the mesangial proliferative glomerulonephritis , Kaposi's sar IL - 6 / IL - 6R complex ) in such a way that the formation coma , AIDS - related lymphoma ( Emilie et al . , 1994 ) , inflam of the IL - 6 / IL - 6R complex essentially is not affected 10 matory diseases and disorder such as rheumatoid arthritis , but that the binding of said complex to gp130 is 
modulated ( e.g. inhibited ) , so that the signalling systemic onset juvenile idiopathic arthritis , hypergamma 
induced / mediated by the binding of the complex to globulinemia ( Grau et al . , 1990 ) ; Crohn's disease , ulcerative 
gp130 is modulated ( e.g. reduced ) ; colitis , systemic lupus erythematosus ( SLE ) , multiple scle 

both compared to the formation of the complex and its 15 rosis , Castleman's disease , IgM gammopathy , cardiac 
binding to gp130 without the presence of the amino acid myxoma , asthma ( in particular allergic asthma ) and auto 
sequence or Nanobody of the invention . immune insulin - dependent diabetes mellitus ( Campbell et 

Accordingly , in one specific , but non - limiting aspect , the al . , 1991 ) . Other IL - OR , IL - 6 and / or IL - 6 / IL - 6R complex 
invention provides polypeptides and compositions that are , related disorders will be clear to the skilled person . Such 
and / or that can be used as , an antagonist of IL - 6 , of IL - 6R , 20 diseases and disorders are also generally referred to herein 
of IL - 6- or IL - 6R - mediated signalling , and / or of the bio as " IL - 6R related disorders ” . 
logical pathways mechanisms , responses and / or effects in Thus , without being limited thereto , the amino acid 
which IL - 6 , IL - 6R and / or IL - 6- or IL - 6R mediated signal sequences and polypeptides of the invention can for example 
ling are involved . be used to prevent and / or to treat all diseases and disorders 
As such , the amino acid sequences , polypeptides and 25 that are currently being prevented or treated with active 

compositions of the invention may for example bind an principles that can modulate IL - 6R - mediated signalling , 
epitope that lies in , forms part of , or overlaps with ( i.e. in the such as those mentioned in the prior art cited above . It is also 
primary or tertiary structure ) or is in close proximity to ( i.e. envisaged that the polypeptides of the invention can be used 
in the primary or tertiary structure ) to the IL - 6 binding site to prevent and / or to treat all diseases and disorders for which 
on IL - 6R ( for example , competitively with IL - 6 ) ; bind an 30 treatment with such active principles is currently being 
epitope that lies in , forms part of , or overlaps with ( i.e. in the developed , has been proposed , or will be proposed or 
primary or tertiary structure ) or is in close proximity to ( i.e. developed in future . In addition , it is envisaged that , because 
in the primary or tertiary structure ) the gp130 binding site on of their favourable properties as further described herein , the 
IL - 6R ( for example , competitively with gp130 ) ; and / or bind polypeptides of the present invention may be used for the 
an epitope that lies in , forms part of , or overlaps with ( i.e. in 35 prevention and treatment of other diseases and disorders 
the primary or tertiary structure ) or is in close proximity to than those for which these known active principles are being 
( i.e. in the primary or tertiary structure ) the gp 130 binding used or will be proposed or developed ; and / or that the 
site on the complex ( for example , competitively with polypeptides of the present invention may provide new 
gp130 ) . Preferably , any such epitope is an extracellular methods and regimens for treating the diseases and disorders 
epitope . Some specific epitopes to which the amino acid 40 described herein . 
sequences , Nanobodies and polypeptides of the invention Other applications and uses of the amino acid sequences 
may preferably bind will become clear from the further and polypeptides of the invention will become clear to the 
description herein . skilled person from the further disclosure herein . 

As such , the amino acid sequences , polypeptides and 
compositions of the present invention can be used for the 45 DETAILED DESCRIPTION OF THE 
prevention and treatment of diseases and disorders associ INVENTION 
ated with IL - 6R , IL - 6 and / or with the IL - 6 / IL - 6R complex 
( optionally in further complex with gp130 ) , and / or with the Generally , it is an object of the invention to provide 
signaling pathway ( s ) and / or the biological functions and pharmacologically active agents , as well as compositions 
responses in which IL - 6 and / or the IL - 6 / IL - 6R complex 50 comprising the same , that can be used in the diagnosis , 
( optionally in further complex with gp130 ) are involved , and prevention and / or treatment of one or more IL - 6R related 
in particular for the prevention and treatment of diseases and disorders ( as defined herein ) ; and to provide methods for the 
disorders associated with IL - 6R , IL - 6 and / or with the IL - 6 / diagnosis , prevention and / or treatment of such diseases and 
IL - 6R complex ( optionally in further complex with gp130 ) , disorders that involve the administration and / or use of such 
and / or with the signaling pathway ( s ) and / or the biological 55 agents and compositions . 
functions and responses in which IL - 6R , IL - 6 and / or with In particular , it is an object of the invention to provide 
the IL - 6 / IL - 6R complex ( optionally in further complex with such pharmacologically active agents , compositions and / or 
gp130 ) are involved , which are characterized by excessive methods that have certain advantages compared to the 
and / or unwanted signalling mediated by IL - 6R or by the agents , compositions and / or methods that are currently used 
pathway ( s ) in which IL - 6R is involved . Examples of such 60 and / or known in the art . These advantages will become clear 
diseases and disorders associated with IL - 6R , IL - 6 and / or from the further description below . 
with the IL - 6 / IL - 6R complex , and / or with the signaling More in particular , it is an object of the invention to 
pathway ( s ) and / or the biological functions and responses in provide therapeutic proteins that can be used as pharmaco 
which IL - 6 and / or the IL - 6 / IL - 6R complex are involved , logically active agents , as well as compositions comprising 
will be clear to the skilled person based on the disclosure 65 the same , for the diagnosis , prevention and / or treatment of 
herein , and for example include the following diseases and one or more IL - 6R related disorders ( as defined herein ) ; and 
disorders : sepsis ( Starnes et al . , 1999 ) and various forms of to provide methods for the diagnosis , prevention and / or 
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treatment of such diseases and disorders that involve the with a t1 / 2 of multiple days ) , preferably between 10-2 
administration and / or the use of such therapeutic proteins s - 1 and 10-65-1 , more preferably between 10-35-1 and 
and compositions . 10-6s - 1 , such as between 10-4 5-1 and 10-6 5-7 . 

Accordingly , it is a specific object of the present invention Preferably , a monovalent amino acid sequence of the 
to provide amino acid sequences and polypeptides that are 5 invention ( or a polypeptide that contains only one amino 
directed against ( as defined herein ) IL - 6R , in particular acid sequence of the invention ) is preferably such that it will 
against IL - 6R from a warm - blooded animal , more in par bind to IL - 6R with an affinity less than 500 nM , preferably 
ticular against IL - 6R from a mammal , and especially against less than 200 nM , more preferably less than 10 nM , such as 
human IL - 6R ; and to provide proteins and polypeptides less than 500 PM . 
comprising or essentially consisting of at least one such 10 Some preferred IC50 values for binding of the amino acid 
amino acid sequence . sequences or polypeptides of the invention to IL - 6R will 

In particular , it is a specific object of the present invention become clear from the further description and examples 
to provide such amino acid sequences and such proteins herein . 
and / or polypeptides that are suitable for prophylactic , thera For binding to IL - 6R , an amino acid sequence of the 
peutic and / or diagnostic use in a warm - blooded animal , and 15 invention will usually contain within its amino acid 
in particular in a mammal , and more in particular in a human sequence one or more amino acid residues or one or more 
being stretches of amino acid residues ( i.e. with each “ stretch ” 
More in particular , it is a specific object of the present comprising two or amino acid residues that are adjacent to 

invention to provide such amino acid sequences and such each other or in close proximity to each other , i.e. in the 
proteins and / or polypeptides that can be used for the pre- 20 primary or tertiary structure of the amino acid sequence ) via 
vention , treatment , alleviation and / or diagnosis of one or which the amino acid sequence of the invention can bind to 
more IL - 6R related disorders ( as defined herein ) in a warm IL - 6R , which amino acid residues or stretches of amino acid 
blooded animal , in particular in a mammal , and more in residues thus form the “ site ” for binding to IL - 6R ( also 
particular in a human being . referred to herein as as the “ antigen binding site ” ) . 

It is also a specific object of the invention to provide such 25 The amino acid sequences provided by the invention are 
amino acid sequences and such proteins and / or polypeptides preferably in essentially isolated form ( as defined herein ) , or 
that can be used in the preparation of pharmaceutical or form part of a protein or polypeptide of the invention ( as 
veterinary compositions for the prevention and / or treatment defined herein ) , which may comprise or essentially consist 
of one or more IL - 6R related disorders ( as defined herein ) in of one or more amino acid sequences of the invention and 
a warm - blooded animal , in particular in a mammal , and 30 which may optionally further comprise one or more further 
more in particular in a human being . amino acid sequences ( all optionally linked via one or more 

In the invention , generally , these objects are achieved by suitable linkers ) . For example , and without limitation , the 
the use of the amino acid sequences , proteins , polypeptides one or more amino acid sequences of the invention may be 
and compositions that are described herein . used as a binding unit in such a protein or polypeptide , 

In general , the invention provides amino acid sequences 35 which may optionally contain one or more further amino 
and polypeptides that are directed against ( as defined herein ) acid sequences that can serve as a binding unit ( i.e. against 
and / or can specifically bind ( as defined herein ) to IL - 6R ; as one or more other targets than IL - 6R ) , so as to provide a 
well as compounds and constructs , and in particular proteins monovalent , multivalent or multispecific polypeptide of the 
and polypeptides , that comprise at least one such amino acid invention , respectively , all as described herein . Such a 
sequence . 40 protein or polypeptide may also be in essentially isolated 
More in particular , the invention provides amino acid form ( as defined herein ) . 

sequences that can bind to IL - 6R with an affinity ( suitably Generally , when an amino acid sequence of the invention 
measured and / or expressed as a Kj - value ( actual or appar ( or a compound , construct or polypeptide comprising the 
ent ) , a K4 - value ( actual or apparent ) , a kon - rate and / or a same ) is intended for administration to a subject ( for 
kop - rate , or alternatively as an IC50 value , as further 45 example for therapeutic and / or diagnostic purposes as 
described herein ) that is as defined herein ; as well as described herein ) , it is preferably either an amino acid 
compounds and constructs , and in particular proteins and sequence that does not occur naturally in said subject ; or , 
polypeptides , that comprise at least one such amino acid when it does occur naturally in said subject , in essentially 
sequence . isolated form ( as defined herein ) . 

In particular , amino acid sequences and polypeptides of 50 It will also be clear to the skilled person that for phar 
the invention are preferably such that they : maceutical use , the amino acid sequences of the invention 

bind to IL - 6R with a dissociation constant ( KD ) of 10-5 to ( as well as compounds , constructs and polypeptides com 
10-12 moles / liter or less , and preferably 10-7 to 10-12 prising the same ) are preferably directed against human 
moles / liter or less and more preferably 10-8 to 10-12 IL - 6R ; whereas for veterinary purposes , the amino acid 
moles / liter ( i.e. with an association constant ( K2 ) of 55 sequences and polypeptides of the invention are preferably 
105 to 1012 liter / moles or more , and preferably 10 to directed against IL - 6R from the species to be treated , or at 
1012 liter / moles or more and more preferably 108 to at least cross - reactive with IL - 6R from the species to be 
1012 liter / moles ) ; treated . 

and / or such that they : Furthermore , an amino acid sequence of the invention ( or 
bind to IL - 6R with a kon - rate of between 10² M ' s- to 60 compound , construct or polypeptide comprising one or more 

about 107 Mº's - 1 , preferably between 103 M - ' s - 1 and such amino acid sequences ) may optionally , and in addition 
104 M - ' s - 1 , more preferably between 104 M - ' s - 1 and to the at least one binding site for binding against IL - 6R , 
107 M - ' s - 1 , such as between 105 M - ' s - 1 and 107 contain one or more further binding sites for binding against 

other antigens , proteins or targets . 
and / or such that they : The efficacy of the amino acid sequences and polypep 

bind to IL - 6R with a koff rate between 1s - 1 ( t1 / 2 = 0.69 s ) tides of the invention , and of compositions comprising the 
and 10-6 s ? ( providing a near irreversible complex same , can be tested using any suitable in vitro assay , 

M - ' s - 1 ; 
65 

1 
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cell - based assay , in vivo assay and / or animal model known ( where applicable ) of IL - 6R against which the amino acid 
per se , or any combination thereof , depending on the specific sequences and polypeptides of the invention are directed . 
disease or disorder involved . Suitable assays and animal However , it is generally assumed and preferred that the 
models will be clear to the skilled person , and for example amino acid sequences and polypeptides of the invention are 
include proliferation assays using IL6 - dependent cell lines 5 preferably directed against any epitope of the IL - 6 receptor 
including B9 , XG1 and 7TD1 , collagen induced arthritis involved in the interaction of the IL - 6 receptor with IL - 6 . 
model , transplant model of synovial tissue in SCID mice , Such epitopes or interaction sites have been described in 
xenograft models of various human cancers , including lym detail in Boulanger et al . ( 2003 ) ( Science 300 , 2101-2104 ) 
phoma , myeloma , prostate cancer and renal cell carcinoma , and reference is specifically made to FIG . 2 in cited refer 
IBD models including TNBS , DSS and IL10 knockout 10 ence . More preferably , the amino acid sequences and poly 
models , as well as the assays and animal models used in the peptides of the present invention are directed against an 
experimental part below and in the prior art cited herein extracellular domain of the IL - 6 receptor . Still more pref 
( Peake et al . , Rheumatology 2006 ; 45 ( 12 ) : 1485-9 ; Wahid et erably , the amino acid sequences and polypeptides of the 
al .; Clin Exp Immunol . 2000 , 122 : 133-142 ; Matsuno et al . , present invention are directed against the extracellular D3 
Arthritis and rheumatism , 1998 , 41 : 2014-2021 ) . 15 domain of the IL - 6 receptor . Still more preferably , the amino 

Also , according to the invention , amino acid sequences acid sequences and polypeptides of the present invention 
and polypeptides that are directed against IL - 6R from a first interact with one or more of the 18 contact residues as 
species of warm - blooded animal may or may not show described in Boulanger et al . 2003 ( Science 300 , 2101-2104 ) 
cross - reactivity with IL - 6R from one or more other species present in the extracellular D3 domain of the IL - 6 receptor 
of warm - blooded animal , by which is meant that these 20 that contribute to the interaction of the IL - 6 receptor with 
amino acid sequences are also “ directed against ” ( as defined IL - 6 . Most preferably , the amino acid sequences and poly 
herein ) and / or are capable of specific binding to ( as defined peptides of the present invention interact with amino acid 
herein ) IL - 6R from said warm - blooded animal . For residues Phe229 and Phe279 present in the extracellular D3 
example , amino acid sequences and polypeptides directed domain of the IL - 6 receptor . 
against human IL - 6R may or may not show cross reactivity 25 Thus , in one preferred , but non - limiting aspect , the amino 
with IL - 6R from one or more other species of primates ( such acid sequences and polypeptides of the invention are 
as , without limitation , monkeys from the genus Macaca directed against any epitope of the IL - 6 receptor involved in 
( such as , and in particular , cynomologus monkeys ( Macaca the interaction of the IL - 6 receptor with IL - 6 , and are as 
fascicularis ) and / or rhesus monkeys ( Macaca mulatta ) ) and further defined herein . 
baboon ( Papio ursinus ) ) and / or with IL - 6R from one or 30 Alternatively , the amino acid sequences and polypeptides 
more species of animals that are often used in animal models of the invention are directed against any epitope of the IL - 6 
for diseases ( for example mouse , rat , rabbit , pig or dog ) , and receptor involved in the interaction of the IL - 6 receptor with 
in particular in animal models for diseases and disorders gp130 . Such epitopes or interaction sites have been 
associated with IL - 6R ( such as the species and animal described in detail in Boulanger et al . ( 2003 ) ( Science 300 , 
models mentioned herein ) . In this respect , it will be clear to 35 2101-2104 ) and reference is specifically made to FIG . 2 in 
the skilled person that such cross - reactivity , when present , cited reference . 
may have advantages from a drug development point of In this context , according to a non - limiting aspect , amino 
view , since it allows the amino acid sequences and poly acid sequences and polypeptides of the invention are pref 
peptides against human IL - 6R to be tested in such disease erably such that they can compete for binding to the IL - 6 
models . In a preferred but non - limiting aspect , the amino 40 receptor with the commercially available human - mouse 
acid sequences of the invention ( as well as compounds , reconstituted chimeric monoclonal anti - IL6R antibody 
constructs and polypeptides comprising the same ) may be Tocilizumab ( MRA ) ( Chugai / Roche ) or an antigen binding 
cross - reactive with the amino acid sequence for IL - 6R from fragment thereof ( see for example WO 92/19759 and cor 
Macaca fascicularis that is given in SEQ ID NO : 633. For responding European patent EP 0628639 , as well as 
this sequence and the corresponding cDNA sequence , ref- 45 Shinkura et al . , 1998 , Anticancer Research 18 , 1217-1222 ) , 
erence is also made to the non - prepublished US provisional for example in the assay described in Example 29 ; and / or 
application filed by Ablynx N. V. on Jul . 19 , 2007 entitled such that they can bind to the same epitope or binding site 
“ Receptor for interleukin - 6 ( IL - 6 ) from Macaca fascicu on IL - 6R as Tocilizumab , or to an epitope close to said 
laris " ; see SEQ ID NO : 3 and FIG . 1B for the cDNA binding site and / or overlapping with said binding site . 
sequence and SEQ ID NO : 4 and FIG . 3B for the amino acid 50 Also , according to a non - limiting aspect , amino acid 
sequence . sequences and polypeptides of the invention are preferably 
More generally , amino acid sequences and polypeptides such that they can compete for binding to the IL - 6 receptor 

of the invention that are cross - reactive with IL - 6R from with the reference IgG and / or reference Fab according to 
multiple species of mammal will usually be advantageous patent EP 0628639 ; and / or such that they can bind to the 
for use in veterinary applications , since it will allow the 55 same epitope or binding site on IL - 6R as said reference IgG 
same amino acid sequence or polypeptide to be used across or reference Fab , or to an epitope close to said binding site 
multiple species . Thus , it is also encompassed within the and / or overlapping with said binding site . For the prepara 
scope of the invention that amino acid sequences and tion and sequence of said reference IgG and reference Fab , 
polypeptides directed against IL - 6R from one species of reference is made to Reference Example 1 below , as well as 
animal ( such as amino acid sequences and polypeptides 60 to SEQ ID NO’s : 629 to 632 . 
against human IL - 6R ) can be used in the treatment of Thus , generally and without limitation , amino acid 
another species of animal , as long as the use of the amino sequences and polypeptides of the invention may be directed 
acid sequences and / or polypeptides provide the desired against any epitope of the IL - 6 receptor involved in the 
effects in the species to be treated . interaction of the IL - 6 receptor with IL - 6 and / or gp130 . 

The present invention is in its broadest sense also not 65 The amino acid sequences and polypeptides of the inven 
particularly limited to or defined by a specific antigenic tion are also preferably ( but without limitation , such that 
determinant , epitope , part , domain , subunit or confirmation they effect a decrease ( i.e. by at least 1 percent such as by 
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at least 10 percent or more ) in the levels of C - reactive associated state , or bind to both . In all these cases , the amino 
protein ( CRP ) in a mammal ( such as a human subject or in acid sequences and polypeptides of the invention may bind 
a suitable animal model for inflammation such as the cyno to such multimers or associated protein complexes with an 
molgus monkey model used in the experimental part below ) affinity and / or specificity that may be the same as or different 
when they are administered to said mammal in a therapeu- 5 from ( i.e. higher than or lower than ) the affinity and / or 
tically relevant amount . specificity with which the amino acid sequences and poly 

It is also within the scope of the invention that , where peptides of the invention bind to IL - 6R in its monomeric and 
applicable , an amino acid sequence or polypeptide of the non - associated state . 
invention can bind to two or more antigenic determinants , Also , as will be clear to the skilled person , proteins or 
epitopes , parts , domains , subunits or confirmations of 10 polypeptides that contain two or more amino acid sequences 
IL - 6R . In such a case , the antigenic determinants , epitopes , directed against IL - 6R may bind with higher avidity to 
parts , domains or subunits of IL - 6R to which the amino acid IL - 6R than the corresponding monomeric amino acid 
sequences and / or polypeptides of the invention bind may be sequence ( s ) . For example , and without limitation , proteins 
essentially the same ( for example , if IL - 6R contains repeated or polypeptides that contain two or more amino acid 
structural motifs or occurs in a multimeric form ) or may be 15 sequences directed against different epitopes of IL - 6R may 
different ( and in the latter case , the amino acid sequences ( and usually will ) bind with higher avidity than each of the 
and polypeptides of the invention may bind to such different different monomers , and proteins or polypeptides that con 
antigenic determinants , epitopes , parts , domains , subunits of tain two or more amino acid sequences directed against 
IL - 6R with an affinity and / or specificity which may be the IL - 6R may ( and usually will ) bind also with higher avidity 
same or different ) . Also , for example , when IL - 6R exists in 20 to a multimer of IL - 6R . 
an activated conformation and in an inactive conformation , Generally , amino acid sequences and polypeptides of the 
the amino acid sequences and polypeptides of the invention invention will at least bind to those forms of IL - 6R ( includ 
may bind to either one of these confirmation , or may bind to ing monomeric , multimeric and associated forms ) that are 
both these confirmations ( i.e. with an affinity and / or speci the most relevant from a biological and / or therapeutic point 
ficity which may be the same or different ) . Also , for 25 of view , as will be clear to the skilled person . 
example , the amino acid sequences and polypeptides of the It is also within the scope of the invention to use parts , 
invention may bind to a conformation of IL - 6R in which it fragments , analogs , mutants , variants , alleles and / or deriva 
is bound to a pertinent ligand , may bind to a conformation tives of the amino acid sequences and polypeptides of the 
of IL - 6R in which it not bound to a pertinent ligand , or may invention , and / or to use proteins or polypeptides comprising 
bind to both such conformations ( again with an affinity 30 or essentially consisting of one or more of such parts , 
and / or specificity which may be the same or different ) . fragments , analogs , mutants , variants , alleles and / or deriva 

It is also expected that the amino acid sequences and tives , as long as these are suitable for the uses envisaged 
polypeptides of the invention will generally bind to all herein . Such parts , fragments , analogs , mutants , variants , 
naturally occurring or synthetic analogs , variants , mutants , alleles and / or derivatives will usually contain ( at least part 
alleles , parts and fragments of IL - 6R ; or at least to those 35 of ) a functional antigen - binding site for binding against 
analogs , variants , mutants , alleles , parts and fragments of IL - 6R ; and more preferably will be capable of specific 
IL - 6R that contain one or more antigenic determinants or binding to IL - 6R , and even more preferably capable of 
epitopes that are essentially the same as the antigenic binding to IL - 6R with an affinity ( suitably measured and / or 
determinant ( s ) or epitope ( s ) to which the amino acid expressed as a Kp - value ( actual or apparent ) , a K2 - value 
sequences and polypeptides of the invention bind in IL - 6R40 ( actual or apparent ) , a kon - rate and / or a kof - rate , or alterna 
( e.g. in wild - type IL - 6R ) . Again , in such a case , the amino tively as an IC50 value , as further described herein ) that is as 
acid sequences and polypeptides of the invention may bind defined herein . Some non - limiting examples of such parts , 
to such analogs , variants , mutants , alleles , parts and frag fragments , analogs , mutants , variants , alleles , derivatives , 
ments with an affinity and / or specificity that are the same as , proteins and / or polypeptides will become clear from the 
or that are different from ( i.e. higher than or lower than ) , the 45 further description herein . Additional fragments or polypep 
affinity and specificity with which the amino acid sequences tides of the invention may also be provided by suitably 
of the invention bind to ( wild - type ) IL - 6R . It is also included combining ( i.e. by linking or genetic fusion ) one or more 
within the scope of the invention that the amino acid ( smaller ) parts or fragments as described herein . 
sequences and polypeptides of the invention bind to some In one specific , but non - limiting aspect of the invention , 
analogs , variants , mutants , alleles , parts and fragments of 50 which will be further described herein , such analogs , 
IL - 6R , but not to others . mutants , variants , alleles , derivatives have an increased 
When IL - 6R exists in a monomeric form and in one or half - life in serum ( as further described herein ) compared to 

more multimeric forms , it is within the scope of the inven the amino acid sequence from which they have been derived . 
tion that the amino acid sequences and polypeptides of the For example , an amino acid sequence of the invention may 
invention only bind to IL - 6R in monomeric form , only bind 55 be linked ( chemically or otherwise ) to one or more groups 
to IL - 6R in multimeric form , or bind to both the monomeric or moieties that extend the half - life ( such as PEG ) , so as to 
and the multimeric form . Again , in such a case , the amino provide a derivative of an amino acid sequence of the 
acid sequences and polypeptides of the invention may bind invention with increased half - life . 
to the monomeric form with an affinity and / or specificity that In one specific , but non - limiting aspect , the amino acid 
are the same as , or that are different from ( i.e. higher than or 60 sequence of the invention may be an amino acid sequence 
lower than ) , the affinity and specificity with which the amino that comprises an immunoglobulin fold or may be an amino 
acid sequences of the invention bind to the multimeric form . acid sequence that , under suitable conditions ( such as physi 

Also , when IL - 6R can associate with other proteins or ological conditions ) is capable of forming an immunoglobu 
polypeptides to form protein complexes ( e.g. with multiple lin fold ( i.e. by folding ) . Reference is inter alia made to the 
subunits ) , it is within the scope of the invention that the 65 review by Halaby et al . , J. ( 1999 ) Protein Eng . 12 , 563-71 . 
amino acid sequences and polypeptides of the invention bind Preferably , when properly folded so as to form an immu 
to IL - 6R in its non - associated state , bind to IL - 6R in its noglobulin fold , such an amino acid sequence is capable of 
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specific binding ( as defined herein ) to IL - 6R ; and more nucleotide sequences that have been isolated from a library 
preferably capable of binding to IL - 6R with an affinity ( and in particular , an expression library ) , nucleotide 
( suitably measured and / or expressed as a Ky - value ( actual sequences that have been prepared by introducing mutations 
or apparent ) , a K. - value ( actual or apparent ) , a kon - rate into a naturally occurring nucleotide sequence ( using any 
and / or a kog - rate , or alternatively as an IC50 value , as further 5 suitable technique known per se , such as mismatch PCR ) , 
described herein ) that is as defined herein . Also , parts , nucleotide sequence that have been prepared by PCR using 
fragments , analogs , mutants , variants , alleles and / or deriva overlapping primers , or nucleotide sequences that have been tives of such amino acid sequences are preferably such that prepared using techniques for DNA synthesis known per se . they comprise an immunoglobulin fold or are capable for The amino acid sequence of the invention may in par forming , under suitable conditions , an immunoglobulin fold , 10 ticular be a domain antibody ( or an amino acid sequence that In particular , but without limitation , the amino acid 
sequences of the invention may be amino acid sequences is suitable for use as a domain antibody ) , a single domain 

antibody ( or an amino acid sequence that is suitable for use that essentially consist of 4 framework regions ( FR1 to FR4 
respectively ) and 3 complementarity determining regions as a single domain antibody ) , a “ dAb ” ( or an amino acid 
( CDR1 to CDR3 respectively ) ; or any suitable fragment of 15 sequence that is suitable for use as a dAb ) or a Nanobody® 
such an amino acid sequence ( which will then usually ( as defined herein , and including but not limited to a V , 
contain at least some of the amino acid residues that form at sequence ) ; other single variable domains , or any suitable 
least one of the CDR's , as further described herein ) . fragment of any one thereof . For a general description of 

The amino acid sequences of the invention may in par ( single ) domain antibodies , reference is also made to the 
ticular be an immunoglobulin sequence or a suitable frag- 20 prior art cited above , as well as to EPO 368 684. For the term 
ment thereof , and more in particular be an immunoglobulin " dAb's ” , reference is for example made to Ward et al . 
variable domain sequence or a suitable fragment thereof , ( Nature 1989 October 12 ; 341 ( 6242 ) : 544-6 ) , to Holt et al . , 
such as light chain variable domain sequence ( e.g. a Vi Trends Biotechnol . , 2003 , 21 ( 11 ) : 484-490 ; as well as to for 
sequence ) or a suitable fragment thereof ; or a heavy chain example WO 06/030220 , WO 06/003388 and other pub 
variable domain sequence ( e.g. a Vy - sequence ) or a suitable 25 lished patent applications of Domantis Ltd. It should also be 
fragment thereof . When the amino acid sequence of the noted that , although less preferred in the context of the 
invention is a heavy chain variable domain sequence , it may present invention because they are not of mammalian origin , 
be a heavy chain variable domain sequence that is derived single domain antibodies or single variable domains can be 
from a conventional four - chain antibody ( such as , without derived from certain species of shark ( for example , the 
limitation , a Vy sequence that is derived from a human 30 so - called “ IgNAR domains ” , see for example WO 
antibody ) or be a so - called Vah - sequence ( as defined 05/18629 ) . 
herein ) that is derived from a so - called “ heavy chain anti In particular , the amino acid sequence of the invention 
body ” ( as defined herein ) . may be a Nanobody® ( as defined herein ) or a suitable 
However , it should be noted that the invention is not fragment thereof . [ Note : Nanobody® , Nanobodies and 

limited as to the origin of the amino acid sequence of the 35 Nanoclone® are registered trademarks of Ablynx N. V. ] 
invention ( or of the nucleotide sequence of the invention Such Nanobodies directed against IL - 6R will also be 
used to express it ) , nor as to the way that the amino acid referred to herein as “ Nanobodies of the invention ” . 
sequence or nucleotide sequence of the invention is ( or has For a general description of Nanobodies , reference is 
been ) generated or obtained . Thus , the amino acid sequences made to the further description below , as well as to the prior 
of the invention may be naturally occurring amino acid 40 art cited herein . In this respect , it should however be noted 
sequences ( from any suitable species ) or synthetic or semi that this description and the prior art mainly described 
synthetic amino acid sequences . In a specific but non Nanobodies of the so - called “ V.3 class ” ( i.e. Nanobodies 
limiting aspect of the invention , the amino acid sequence is with a high degree of sequence homology to human germ 
a naturally occurring immunoglobulin sequence ( from any line sequences of the V3 class such as DP - 47 , DP - 51 or 
suitable speies ) or a synthetic or semi - synthetic immuno- 45 DP - 29 ) , which Nanobodies form a preferred aspect of this 
globulin sequence , including but not limited to " humanized ” invention . It should however be noted that the invention in 
( as defined herein ) immunoglobulin sequences ( such as its broadest sense generally covers any type of Nanobody 
partially or fully humanized mouse or rabbit immunoglobu directed against IL - 6R , and for example also covers the 
lin sequences , and in particular partially or fully humanized Nanobodies belonging to the so - called “ VÆ4 class ” ( i.e. 
Vhh sequences or Nanobodies ) , “ camelized ” ( as defined 50 Nanobodies with a high degree of sequence homology to 
herein ) immunoglobulin sequences , as well as immuno human germline sequences of the V.A class such as DP - 78 ) , 
globulin sequences that have been obtained by techniques as for example described in the U.S. provisional application 
such as affinity maturation ( for example , starting from 60 / 792,279 by Ablynx N. V. entitled “ DP - 78 - like Nanobod 
synthetic , random or naturally occurring immunoglobulin ies ” filed on Apr. 14 , 2006 . 
sequences ) , CDR grafting , veneering , combining fragments 55 Generally , Nanobodies ( in particular Vhh sequences and 
derived from different immunoglobulin sequences , PCR partially humanized Nanobodies ) can in particular be char 
assembly using overlapping primers , and similar techniques acterized by the presence of one or more “ Hallmark resi 
for engineering immunoglobulin sequences well known to dues ” ( as described herein ) in one or more of the framework 
the skilled person ; or any suitable combination of any of the sequences ( again as further described herein ) . 
foregoing . Reference is for example made to the standard 60 Thus , generally , a Nanobody can be defined as an amino 
handbooks , as well as to the further description and prior art acid sequence with the ( general ) structure 
mentioned herein . FR1 - CDR1 - FR2 - CDR2 - FR3 - CDR3 - FR4 

Similarly , the nucleotide sequences of the invention may in which FR1 to FR4 refer to framework regions 1 to 4 , 
be naturally occurring nucleotide sequences or synthetic or respectively , and in which CDR1 to CDR3 refer to the 
semi - synthetic sequences , and may for example be 65 complementarity determining regions 1 to 3 , respectively , 
sequences that are isolated by PCR from a suitable naturally and in which one or more of the Hallmark residues are as 
occurring template ( e.g. DNA or RNA isolated from a cell ) , further defined herein . 
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In particular , a Nanobody can be an amino acid sequence immunoglobulin sequences ( and in particular camelized 
with the ( general ) structure heavy chain variable domain sequences ) , as well as Nano 
FR1 - CDR1 - FR2 - CDR2 - FR3 - CDR3 - FR4 bodies that have been obtained by techniques such as affinity 
in which FR1 to FR4 refer to framework regions 1 to 4 , maturation ( for example , starting from synthetic , random or 

respectively , and in which CDR1 to CDR3 refer to the 5 naturally occurring immunoglobulin sequences ) , CDR graft 
complementarity determining regions 1 to 3 , respectively , ing , veneering , combining fragments derived from different 
and in which the framework sequences are as further defined immunoglobulin sequences , PCR assembly using overlap 
herein . ping primers , and similar techniques for engineering immu 

Thus , the invention also relates to such Nanobodies that noglobulin sequences well known to the skilled person ; or 
can bind to ( as defined herein ) and / or are directed against 10 any suitable combination of any of the foregoing as further 
IL - 6R , to suitable fragments thereof , as well as to polypep described herein . Also , when a Nanobody comprises a V 
tides that comprise or essentially consist of one or more of sequence , said Nanobody may be suitably humanized , as 
such Nanobodies and / or suitable fragments . further described herein , so as to provide one or more further 
SEQ ID NO's 399 to 471 give the amino acid sequences ( partially or fully ) humanized Nanobodies of the invention . 

of a number of V , HH sequences that have been raised against 15 Similarly , when a Nanobody comprises a synthetic or semi 
IL - 6R . synthetic sequence ( such as a partially humanized 

Accordingly , some particularly preferred Nanobodies of sequence ) , said Nanobody may optionally be further suit 
the invention are Nanobodies which can bind ( as further ably humanized , again as described herein , again so as to 
defined herein ) to and / or are directed against to IL - 6R and provide one or more further ( partially or fully ) humanized 
which : 20 Nanobodies of the invention . 
a ) have 80 % amino acid identity with at least one of the In particular , humanized Nanobodies may be amino acid 

amino acid sequences of SEQ ID NO's : 399 to 471 , in sequences that are as generally defined for Nanobodies in 
which for the purposes of determining the degree of the previous paragraphs , but in which at least one amino acid 
amino acid identity , the amino acid residues that form the residue is present ( and in particular , in at least one of the 
CDR sequences are disregarded . In this respect , reference 25 framework residues ) that is and / or that corresponds to a 
is also made to Table A - 1 , which lists the framework 1 humanizing substitution ( as defined herein ) . Some preferred , 
sequences ( SEQ ID NO's : 42 to 92 ) , framework 2 but non - limiting humanizing substitutions ( and suitable 
sequences ( SEQ ID NO’s : 144 to 194 ) , framework 3 combinations thereof ) will become clear to the skilled 
sequences ( SEQ ID NO’s : 246 to 296 ) and framework 4 person based on the disclosure herein . In addition , or alter 
sequences ( SEQ ID NO’s : 348 to 398 ) of the Nanobodies 30 natively , other potentially useful humanizing substitutions 
of SEQ ID NO’s : 399 to 471 ( with respect to the amino can be ascertained by comparing the sequence of the frame 
acid residues at positions 1 to 4 and 27 to 30 of the work regions of a naturally occurring Vhh sequence with the 
framework 1 sequences , reference is also made to the corresponding framework sequence of one or more closely 
comments made below . Thus , for determining the degree related human Vy sequences , after which one or more of the 
of amino acid identity , these residues are preferably 35 potentially useful humanizing substitutions ( or combina 
disregarded ) ; tions thereof ) thus determined can be introduced into said 

and in which : Vhh sequence ( in any manner known per se , as further 
b ) preferably one or more of the amino acid residues at described herein ) and the resulting humanized VHH 

positions 11 , 37 , 44 , 45 , 47 , 83 , 84 , 103 , 104 and 108 sequences can be tested for affinity for the target , for 
according to the Kabat numbering are chosen from the 40 stability , for ease and level of expression , and / or for other 
Hallmark residues mentioned in Table A - 3 below ( it being desired properties . In this way , by means of a limited degree 
understood that Vhh sequences will contain one or more of trial and error , other suitable humanizing substitutions ( or 
Hallmark residues ; and that partially humanized Nano suitable combinations thereof ) can be determined by the 
bodies will usually , and preferably , [ still ] contain one or skilled person based on the disclosure herein . Also , based on 
more Hallmark residues ( although it is also within the 45 the foregoing , ( the framework regions of ) a Nanobody may 
scope of the invention to provide where suitable in be partially humanized or fully humanized . 
accordance with the invention — partially humanized Some particularly preferred humanized Nanobodies of the 
Nanobodies in which all Hallmark residues , but not one or invention are humanized variants of the Nanobodies of SEQ 
more of the other amino acid residues , have been human ID NO's : 399 to 471 . 
ized ) ; and that in fully humanized Nanobodies , where 50 Thus , some other preferred Nanobodies of the invention 
suitable in accordance with the invention , all amino acid are Nanobodies which can bind ( as further defined herein ) to 
residues at the positions of the Hallmark residues will be IL - 6R and which : 
amino acid residues that occur in a human V.3 sequence . a ) are a humanized variant of one of the amino acid 
As will be clear to the skilled person based on the sequences of SEQ ID NO's : 399 to 471 ; and / or 
disclosure herein that such Vuh sequences , such partially 55 b ) have 80 % amino acid identity with at least one of the 
humanized Nanobodies with at least one Hallmark resi amino acid sequences of SEQ ID NO’s : 399 to 471 , in 
due , such partially humanized Nanobodies without Hall which for the purposes of determining the degree of 
mark residues and such fully humanized Nanobodies all amino acid identity , the amino acid residues that form the 
form aspects of this invention ) . CDR sequences are disregarded ; 
In these Nanobodies , the CDR sequences are generally as 60 and in which : 

further defined herein . c ) preferably one or more of the amino acid residues at 
Again , such Nanobodies may be derived in any suitable positions 11 , 37 , 44 , 45 , 47 , 83 , 84 , 103 , 104 and 108 

manner and from any suitable source , and may for example according to the Kabat numbering are chosen from the 
be naturally occurring Vhh sequences ( i.e. from a suitable Hallmark residues mentioned in Table A - 3 below 
species of Camelid ) or synthetic or semi - synthetic amino 65 Some preferred , but non - limiting examples of humanized 
acid sequences , including but not limited to “ humanized ” ( as Nanobodies of the Invention are given in SEQ ID NO's : 609 
defined herein ) Nanobodies , “ camelized ” ( as defined herein ) to 628 . 

2 
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According to another specific aspect of the invention , the lins ( i.e. other than the immunoglobulin sequences already 
invention provides a number of streches of amino acid described herein ) , protein scaffolds derived from protein A 
residues ( i.e. small peptides ) that are particularly suited for domains ( such as AffibodiesTM ) , tendamistat , fibronectin , 
binding to IL - 6R . These streches of amino acid residues may lipocalin , CTLA - 4 , T - cell receptors , designed ankyrin 
be present in , and / or may be corporated into , an amino acid 5 repeats , avimers and PDZ domains ( Binz et al , Nat . Biotech 
sequence of the invention , in particular in such a way that 2005 , Vol 23 : 1257 ) , and binding moieties based on DNA or they form ( part of ) the antigen binding site of an amino acid RNA including but not limited to DNA or RNA aptamers sequence of the invention . As these streches of amino acid ( Ulrich et al._Comb Chem High Throughput Screen 2006 residues were first generated as CDR sequences of heavy 9 ( 8 ) : 619-32 ) . chain antibodies or Vhh sequences that were raised against 10 
IL - 6R ( or may be based on and / or derived from such CDR Again , any amino acid sequence of the invention that 

comprises one or more of these CDR sequences is preferably sequences , as further described herein ) , they will also gen 
erally be referred to herein as “ CDR sequences ” ( i.e. as such that it can specifically bind ( as defined herein ) to 
CDR1 sequences , CDR2 sequences and CDR3 sequences , IL - 6R , and more in particular such that it can bind to IL - 6R 
respectively ) . It should however be noted that the invention 15 with an affinity ( suitably measured and / or expressed as a 
in its broadest sense is not limited to a specific structural role Ky - value ( actual or apparent ) , a K , -value ( actual or appar 
or function that these streches of amino acid residues may ent ) , a kon - rate and / or a koff - rate , or alternatively as an IC50 
have in an amino acid sequence of the invention , as long as value , as further described herein ) , that is as defined herein . 
these stretches of amino acid residues allow the amino acid More in particular , the amino acid sequences according to 
sequence of the invention to bind to IL - 6R . Thus , generally , 20 this aspect of the invention may be any amino acid sequence 
the invention in its broadest sense comprises any amino acid that comprises at least one antigen binding site , wherein said 
sequence that is capable of binding to IL - 6R and that antigen binding site comprises at least two amino acid 
comprises one or more CDR sequences as described herein sequences that are chosen from the group consisting of the 
and , and in particular a suitable combination of two or more CDR1 sequences described herein , the CDR2 sequences 
such CDR sequences , that are suitably linked to each other 25 described herein and the CDR3 sequences described herein , 
via one or more further amino acid sequences , such that the such that ( i ) when the first amino acid sequence is chosen 
entire amino acid sequence forms a binding domain and / or from the CDR1 sequences described herein , the second 
binding unit that is capable of binding to IL - 6R . It should amino acid sequence is chosen from the CDR2 sequences 
however also be noted that the presence of only one such described herein or the CDR3 sequences described herein ; 
CDR sequence in an amino acid sequence of the invention 30 ( ii ) when the first amino acid sequence is chosen from the 
may by itself already be sufficient to provide an amino acid CDR2 sequences described herein , the second amino acid 
sequence of the invention that is capable of binding to sequence is chosen from the CDR1 sequences described 
IL - 6R ; reference is for example again made to the so - called herein or the CDR3 sequences described herein ; or ( iii ) 
“ Expedite fragments ” described in WO 03/050531 . when the first amino acid sequence is chosen from the CDR3 

Thus , in another specific , but non - limiting aspect , the 35 sequences described herein , the second amino acid sequence 
amino acid sequence of the invention may be an amino acid is chosen from the CDR1 sequences described herein or the 
sequence that comprises at least one amino acid sequence CDR3 sequences described herein . 
that is chosen from the group consisting of the CDR1 Even more in particular , the amino acid sequences of the 
sequences , CDR2 sequences and CDR3 sequences that are invention may be amino acid sequences that comprise at 
described herein ( or any suitable combination thereof ) . In 40 least one antigen binding site , wherein said antigen binding 
particular , an amino acid sequence of the invention may be site comprises at least three amino acid sequences that are 
an amino acid sequence that comprises at least one antigen chosen from the group consisting of the CDR1 sequences 
binding site , wherein said antigen binding site comprises at described herein , the CDR2 sequences described herein and 
least one amino acid sequence that is chosen from the group the CDR3 sequences described herein , such that the first 
consisting of the CDR1 sequences , CDR2 sequences and 45 amino acid sequence is chosen from the CDR1 sequences 
CDR3 sequences that are described herein ( or any suitable described herein , the second amino acid sequence is chosen 
combination thereof ) . from the CDR2 sequences described herein , and the third 
Generally , in this aspect of the invention , the amino acid amino acid sequence is chosen from the CDR3 sequences 

sequence of the invention may be any amino acid sequence described herein . Preferred combinations of CDR1 , CDR2 
that comprises at least one stretch of amino acid residues , in 50 and CDR3 sequences will become clear from the further 
which said stretch of amino acid residues has an amino acid description herein . As will be clear to the skilled person , 
sequence that corresponds to the sequence of at least one of such an amino acid sequence is preferably an immunoglobu 
the CDR sequences described herein . Such an amino acid lin sequence ( as further described herein ) , but it may for 
sequence may or may not comprise an immunoglobulin fold . example also be any other amino acid sequence that com 
For example , and without limitation , such an amino acid 55 prises a suitable scaffold for presenting said CDR sequences . 
sequence may be a suitable fragment of an immunoglobulin Thus , in one specific , but non - limiting aspect , the inven 
sequence that comprises at least one such CDR sequence , tion relates to an amino acid sequence directed against 
but that is not large enough to form a ( complete ) immuno IL - 6R , that comprises one or more stretches of amino acid 
globulin fold ( reference is for example again made to the residues chosen from the group consisting of : 
“ Expedite fragments ” described in WO 03/050531 ) . Alter- 60 a ) the amino acid sequences of SEQ ID NO’s : 93 to 143 ; 
natively , such an amino acid sequence may be a suitable b ) amino acid sequences that have at least 80 % amino acid 
" protein scaffold ” that comprises least one stretch of amino identity with at least one of the amino acid sequences of 
acid residues that corresponds to such a CDR sequence ( i.e. SEQ ID NO's : 93 to 143 ; 
as part of its antigen binding site ) . Suitable scaffolds for c ) amino acid sequences that have 3 , 2 , or 1 amino acid 
presenting amino acid sequences will be clear to the skilled 65 difference with at least one of the amino acid sequences 
person , and for example comprise , without limitation , to of SEQ ID NO's : 93 to 143 ; 
binding scaffolds based on or derived from immunoglobu d ) the amino acid sequences of SEQ ID NO's : 195 to 245 ; 
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e ) amino acid sequences that have at least 80 % amino acid sequence according to g ) by means of affinity maturation 
identity with at least one of the amino acid sequences of using one or more techniques of affinity maturation 
SEQ ID NO's : SEQ ID NO's : 195 to 245 ; known per se . 

f ) amino acid sequences that have 3 , 2 , or 1 amino acid It should be understood that the last preceding paragraphs 
difference with at least one of the amino acid sequences 5 also generally apply to any amino acid sequences of the 
of SEQ ID NO’s : 195 to 245 ; invention that comprise one or more amino acid sequences 

g ) the amino acid sequences of SEQ ID NO's : 297 to 347 ; according to b ) , c ) , e ) , f ) , h ) or i ) , respectively . 
h ) amino acid sequences that have at least 80 % amino acid In this specific aspect , the amino acid sequence preferably 

identity with at least one of the amino acid sequences of comprises one or more stretches of amino acid residues 
SEQ ID NO's : 297 to 347 ; 10 chosen from the group consisting of : 

i ) amino acid sequences that have 3 , 2 , or 1 amino acid i ) the amino acid sequences of SEQ ID NO’s : 93 to 143 ; 
difference with at least one of the amino acid sequences ii ) the amino acid sequences of SEQ ID NO's : 195 to 245 ; 
of SEQ ID NO's : 297 to 347 ; and 

or any suitable combination thereof . iii ) the amino acid sequences of SEQ ID NO's : 297 to 347 ; 
When an amino acid sequence of the invention contains 15 or any suitable combination thereof . 

one or more amino acid sequences according to b ) and / or c ) : Also , preferably , in such an amino acid sequence , at least 
i ) any amino acid substitution in such an amino acid one of said stretches of amino acid residues forms part of the 

sequence according to b ) and / or c ) is preferably , and antigen binding site for binding against IL - 6R . 
compared to the corresponding amino acid sequence In a more specific , but again non - limiting aspect , the 
according to a ) , a conservative amino acid substitution , 20 invention relates to an amino acid sequence directed against 
( as defined herein ) ; IL - 6R , that comprises two or more stretches of amino acid 

and / or residues chosen from the group consisting of : 
ii ) the amino acid sequence according to b ) and / or c ) a ) the amino acid sequences of SEQ ID NO’s : 93 to 143 ; 

preferably only contains amino acid substitutions , and no b ) amino acid sequences that have at least 80 % amino acid 
amino acid deletions or insertions , compared to the cor- 25 identity with at least one of the amino acid sequences of 
responding amino acid sequence according to a ) ; SEQ ID NO's : 93 to 143 ; 

and / or c ) amino acid sequences that have 3 , 2 , or 1 amino acid 
iii ) the amino acid sequence according to b ) and / or c ) may difference with at least one of the amino acid sequences 

be an amino acid sequence that is derived from an amino of SEQ ID NO's : 93 to 143 ; 
acid sequence according to a ) by means of affinity matu- 30 d ) the amino acid sequences of SEQ ID NO’s : 195 to 245 ; 
ration using one or more techniques of affinity maturation e ) amino acid sequences that have at least 80 % amino acid 
known per se . identity with at least one of the amino acid sequences of 
Similarly , when an amino acid sequence of the invention SEQ ID NO's : 195 to 245 ; 

contains one or more amino acid sequences according to e ) f ) amino acid sequences that have 3 , 2 , or 1 amino acid 
and / or f ) : difference with at least one of the amino acid sequences 
i ) any amino acid substitution in such an amino acid of SEQ ID NO’s : 195 to 245 ; 

sequence according to e ) and / or f ) is preferably , and g ) the amino acid sequences of SEQ ID NO’s : 297 to 347 ; 
compared to the corresponding amino acid sequence h ) amino acid sequences that have at least 80 % amino acid 
according to d ) , a conservative amino acid substitution , identity with at least one of the amino acid sequences of 
( as defined herein ) ; SEQ ID NO's : 297 to 347 ; 

and / or i ) amino acid sequences that have 3 , 2 , or 1 amino acid 
ii ) the amino acid sequence according to e ) and / or f ) difference with at least one of the amino acid sequences 

preferably only contains amino acid substitutions , and no of SEQ ID NO's : 297 to 347 ; 
amino acid deletions or insertions , compared to the cor such that ( i ) when the first stretch of amino acid residues 
responding amino acid sequence according to d ) ; 45 corresponds to one of the amino acid sequences according to 

and / or a ) , b ) or c ) , the second stretch of amino acid residues 
iii ) the amino acid sequence according to e ) and / or f ) may be corresponds to one of the amino acid sequences according to 

an amino acid sequence that is derived from an amino acid d ) , e ) , f ) , g ) , h ) or i ) ; ( ii ) when the first stretch of amino acid 
sequence according to d ) by means of affinity maturation residues corresponds to one of the amino acid sequences 
using one or more techniques of affinity maturation 50 according to d ) , e ) or f ) , the second stretch of amino acid 
known per se . residues corresponds to one of the amino acid sequences 
Also , similarly , when an amino acid sequence of the according to a ) , b ) , c ) , g ) , h ) or i ) ; or ( iii ) when the first 

invention contains one or more amino acid sequences stretch of amino acid residues corresponds to one of the 
according to h ) and / or i ) : amino acid sequences according to g ) , h ) or i ) , the second 
i ) any amino acid substitution in such an amino acid 55 stretch of amino acid residues corresponds to one of the 

sequence according to h ) and / or i ) is preferably , and amino acid sequences according to a ) , b ) , c ) , d ) , e ) or f ) . 
compared to the corresponding amino acid sequence In this specific aspect , the amino acid sequence preferably 
according to g ) , a conservative amino acid substitution , comprises two or more stretches of amino acid residues 
( as defined herein ) ; chosen from the group consisting of : 

and / or 60 i ) the amino acid sequences of SEQ ID NO's : 93 to 143 ; 
ii ) the amino acid sequence according to h ) and / or i ) ii ) the amino acid sequences of SEQ ID NO’s : 195 to 245 ; 

preferably only contains amino acid substitutions , and no and 
amino acid deletions or insertions , compared to the cor iii ) the amino acid sequences of SEQ ID NO's : 297 to 347 ; 
responding amino acid sequence according to g ) ; such that , ( i ) when the first stretch of amino acid residues 

and / or 65 corresponds to one of the amino acid sequences of SEQ ID 
iii ) the amino acid sequence according to h ) and / ori ) may be NO's : 93 to 143 , the second stretch of amino acid residues 

an amino acid sequence that is derived from an amino acid corresponds to one of the amino acid sequences of SEQ ID 
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NO's : 195 to 245 or of SEQ ID NO's : 297 to 347 ; ( ii ) when more in particular bind to IL - 6R with an affinity ( suitably 
the first stretch of amino acid residues corresponds to one of measured and / or expressed as a Kj - value ( actual or appar 
the amino acid sequences of SEQ ID NO’s : 195 to 245 , the ent ) , a K2 - value ( actual or apparent ) , a kon - rate and / or a 
second stretch of amino acid residues corresponds to one of kof - rate , or alternatively as an IC50 value , as further 
the amino acid sequences of SEQ ID NO's : 93 to 143 or of 5 described herein ) that is as defined herein . 
SEQ ID NO’s : 297 to 347 ; or ( iii ) when the first stretch of When the amino acid sequence of the invention essen amino acid residues corresponds to one of the amino acid tially consists of 4 framework regions ( FR1 to FR4 , respec sequences of SEQ ID NO's : 297 to 347 , the second stretch tively ) and 3 complementarity determining regions ( CDR1 of amino acid residues corresponds to one of the amino acid to CDR3 , respectively ) , the amino acid sequence of the sequences of SEQ ID NO's : 93 to 143 or of SEQ ID NO's : 10 invention is preferably such that : 195 to 245 . CDR1 is chosen from the group consisting of : Also , in such an amino acid sequence , the at least two 
stretches of amino acid residues again preferably form part a ) the amino acid sequences of SEQ ID NO's : 93 to 143 ; 
of the antigen binding site for binding against IL - 6R . b ) amino acid sequences that have at least 80 % amino acid 

In an even more specific , but non - limiting aspect , the 15 identity with at least one of the amino acid sequences of 
invention relates to an amino acid sequence directed against SEQ ID NO's : 93 to 143 ; 
IL - 6R , that comprises three or more stretches of amino acid c ) amino acid sequences that have 3 , 2 , or 1 amino acid 
residues , in which the first stretch of amino acid residues is difference with at least one of the amino acid sequences 
chosen from the group consisting of : of SEQ ID NO’s : 93 to 143 ; 
a ) the amino acid sequences of SEQ ID NO's : 93 to 143 ; 
b ) amino acid sequences that have at least 80 % amino acid CDR2 is chosen from the group consisting of : 

identity with at least one of the amino acid sequences of d ) the amino acid sequences of SEQ ID NO’s : 195 to 245 ; 
SEQ ID NO’s : 93 to 143 ; e ) amino acid sequences that have at least 80 % amino acid 
amino acid sequences that have 3 , 2 , or 1 amino acid identity with at least one of the amino acid sequences of 
difference with at least one of the amino acid sequences 25 SEQ ID NO's : 195 to 245 ; 
of SEQ ID NO's : 93 to 143 ; f ) amino acid sequences that have 3 , 2 , or 1 amino acid 

the second stretch of amino acid residues is chosen from the difference with at least one of the amino acid sequences 
group consisting of : of SEQ ID NO’s : 195 to 245 ; 
d ) the amino acid sequences of SEQ ID NO's : 195 to 245 ; and / or 
e ) amino acid sequences that have at least 80 % amino acid 30 CDR3 is chosen from the group consisting of : 

identity with at least one of the amino acid sequences of g ) the amino acid sequences of SEQ ID NO's : 297 to 347 ; 
SEQ ID NO's : 195 to 245 ; h ) amino acid sequences that have at least 80 % amino acid 
amino acid sequences that have 3 , 2 , or 1 amino acid identity with at least one of the amino acid sequences of 
difference with at least one of the amino acid sequences SEQ ID NO's : 297 to 347 ; 
of SEQ ID NO's : 195 to 245 ; 35 i ) amino acid sequences that have 3 , 2 , or 1 amino acid 

and the third stretch of amino acid residues is chosen from difference with at least one of the amino acid sequences 
the group consisting of : of SEQ ID NO's : 297 to 347 . 
g ) the amino acid sequences of SEQ ID NO’s : 297 to 347 ; In particular , such an amino acid sequence of the inven 
h ) amino acid sequences that have at least 80 % amino acid tion may be such that CDR1 is chosen from the group 

identity with at least one of the amino acid sequences of 40 consisting of the amino acid sequences of SEQ ID NO's : 93 
SEQ ID NO’s : 297 to 347 ; to 143 ; and / or CDR2 is chosen from the group consisting of 

i ) amino acid sequences that have 3 , 2 , or 1 amino acid the amino acid sequences of SEQ ID NO’s : 195 to 245 ; 
difference with at least one of the amino acid sequences and / or CDR3 is chosen from the group consisting of the 
of SEQ ID NO's : 297 to 347 . amino acid sequences of SEQ ID NO's : 297 to 347 . 
Preferably , in this specific aspect , the first stretch of amino 45 In particular , when the amino acid sequence of the inven 

acid residues is chosen from the group consisting of the tion essentially consists of 4 framework regions ( FR1 to 
amino acid sequences of SEQ ID NO's : 93 to 143 ; the FR4 , respectively ) and 3 complementarity determining 
second stretch of amino acid residues is chosen from the regions ( CDR1 to CDR3 , respectively ) , the amino acid 
group consisting of the amino acid sequences of SEQ ID sequence of the invention is preferably such that : 
NO's : 195 to 245 ; and the third stretch of amino acid 50 CDR1 is chosen from the group consisting of : 
residues is chosen from the group consisting of the amino a ) the amino acid sequences of SEQ ID NO's : 93 to 143 ; 
acid sequences of SEQ ID NO's : 297 to 347 . b ) amino acid sequences that have at least 80 % amino acid 

Again , preferably , in such an amino acid sequence , the at identity with at least one of the amino acid sequences of 
least three stretches of amino acid residues forms part of the SEQ ID NO's : 93 to 143 ; 
antigen binding site for binding against IL - 6R . 55 c ) amino acid sequences that have 3 , 2 , or 1 amino acid 

Preferred combinations of such stretches of amino acid difference with at least one of the amino acid sequences 
sequences will become clear from the further disclosure of SEQ ID NO’s : 93 to 143 ; 
herein . and 

Preferably , in such amino acid sequences the CDR CDR2 is chosen from the group consisting of : 
sequences have at least 70 % amino acid identity , preferably 60 d ) the amino acid sequences of SEQ ID NO's : 195 to 245 ; 
at least 80 % amino acid identity , more preferably at least e ) amino acid sequences that have at least 80 % amino acid 
90 % amino acid identity , such as 95 % amino acid identity or identity with at least one of the amino acid sequences of 
more or even essentially 100 % amino acid identity with the SEQ ID NO's : 195 to 245 ; 
CDR sequences of at least one of the amino acid sequences f ) amino acid sequences that have 3 , 2 , or 1 amino acid 
of SEQ ID NO's 399 to 471 difference with at least one of the amino acid sequences 

Also , such amino acid sequences are preferably such that of SEQ ID NO’s : 195 to 245 ; 
they can specifically bind ( as defined herein ) to IL - 6R ; and and 
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CDR3 is chosen from the group consisting of : chain variable domain ( e.g. a VL - sequence ) and / or from a 
g ) the amino acid sequences of SEQ ID NO's : 297 to 347 ; heavy chain variable domain ( e.g. a Vy - sequence ) . In one 
h ) amino acid sequences that have at least 80 % amino acid particularly preferred aspect , the framework sequences are 

identity with at least one of the amino acid sequences of either framework sequences that have been derived from a 
SEQ ID NO's : 297 to 347 ; Vhw - sequence ( in which said framework sequences may 

i ) amino acid sequences that have 3 , 2 , or 1 amino acid optionally have been partially or fully humanzed ) or are 
conventional V difference with at least one of the amino acid sequences h sequences that have been camelized ( as 
defined herein ) . of SEQ ID NO's : 297 to 347 ; or any suitable fragment of The framework sequences are preferably such that the 

such an amino acid sequence amino acid sequence of the invention is a domain antibody 
In particular , such an amino acid sequence of the inven ( or an amino acid sequence that is suitable for use as a 

tion may be such that CDR1 is chosen from the group domain antibody ) ; is a single domain antibody ( or an amino 
consisting of the amino acid sequences of SEQ ID NO’s : 93 acid sequence that is suitable for use as a single domain 
to 143 ; and CDR2 is chosen from the group consisting of the antibody ) ; is a " dAb ” ( or an amino acid sequence that is 
amino acid sequences of SEQ ID NO’s : 195 to 245 ; and suitable for use as a dAb ) ; or is a Nanobody® ( including but 
CDR3 is chosen from the group consisting of the amino acid not limited to V Hh sequence ) . Again , suitable framework 
sequences of SEQ ID NO's : 297 to 347 . sequences will be clear to the skilled person , for example on 

Again , preferred combinations of CDR sequences will the basis the standard handbooks and the further disclosure 
become clear from the further description herein . and prior art mentioned herein . 

Also , such amino acid sequences are preferably such that In particular , the framework sequences present in the 
they can specifically bind ( as defined herein ) to IL - 6R ; and amino acid sequences of the invention may contain one or 
more in particular bind to IL - 6R with an affinity ( suitably more of Hallmark residues ( as defined herein ) , such that the 
measured and / or expressed as a Kj - value ( actual or appar amino acid sequence of the invention is a Nanobody® . 
ent ) , a K - value ( actual or apparent ) , a k - rate and / or a Some preferred , but non - limiting examples of ( suitable 
kofrate , or alternatively as an IC50 value , as further combinations of ) such framework sequences will become 
described herein ) that is as defined herein . clear from the further disclosure herein . 

In one preferred , but non - limiting aspect , the invention Again , as generally described herein for the amino acid 
relates to an amino acid sequence that essentially consists of sequences of the invention , it is also possible to use suitable 
4 framework regions ( FR1 to FR4 , respectively ) and 3 fragments ( or combinations of fragments ) of any of the 
complementarity determining regions ( CDR1 to CDR3 , foregoing , such as fragments that contain one or more CDR 
respectively ) , in which the CDR sequences of said amino sequences , suitably flanked by and / or linked via one or more 
acid sequence have at least 70 % amino acid identity , pref framework sequences ( for example , in the same order as 
erably at least 80 % amino acid identity , more preferably at these CDR's and framework sequences may occur in the 
least 90 % amino acid identity , such as 95 % amino acid full - sized immunoglobulin sequence from which the frag 
identity or more or even essentially 100 % amino acid ment has been derived ) . Such fragments may also again be 
identity with the CDR sequences of at least one of the amino such that they comprise or can form an immunoglobulin 
acid sequences of SEQ ID NO's : 399 to 471. This degree of fold , or alternatively be such that they do not comprise or 
amino acid identity can for example be determined by cannot form an immunoglobulin fold . 
determining the degree of amino acid identity ( in a manner In one specific aspect , such a fragment comprises a single 
described herein ) between said amino acid residue and one CDR sequence as described herein ( and in particular a 
or more of the sequences of SEQ ID NO’s : 399 to 471 , in CDR3 sequence ) , that is flanked on each side by ( part of ) a 
which the amino acid residues that form the framework framework sequence ( and in particular , part of the frame 
regions are disregarded . Such amino acid sequences of the work sequence ( s ) that , in the immunoglobulin sequence 
invention can be as further described herein . from which the fragment is derived , are adjacent to said 

In such an amino acid sequence of the invention , the CDR sequence . For example , a CDR3 sequence may be 
framework sequences may be any suitable framework preceded by ( part of ) a FR3 sequence and followed by ( part 
sequences , and examples of suitable framework sequences of ) a FR4 sequence ) . Such a fragment may also contain a 
will be clear to the skilled person , for example on the basis disulphide bridge , and in particular a disulphide bridge that 
the standard handbooks and the further disclosure and prior links the two framework regions that precede and follow the 
art mentioned herein . CDR sequence , respectively ( for the purpose of forming 

The framework sequences are preferably ( a suitable com such a disulphide bridge , cysteine residues that naturally 
bination of ) immunoglobulin framework sequences or occur in said framework regions may be used , or alterna 
framework sequences that have been derived from immu tively cysteine residues may be synthetically added to or 
noglobulin framework sequences ( for example , by human introduced into said framework regions ) . For a further 
ization or camelization ) . For example , the framework description of these “ Expedite fragments ” , reference is again 
sequences may be framework sequences derived from a light made to WO 03/050531 ) . 
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TABLE A - 1 

Preferred combinations of CDR and framework sequences . 

CLONE ID FR1 ID CDR1 ID FR2 ID CDR2 

PMP4009 ( t ) 93 YYAIG 42 EVOLVESGGGLVOPG 
AASGFSLD 

144 WFRQAPGK 195 CMDSSAGTT 
EGVS SVKG 

PMP34F8 ( t ) 94 YYAIG 43 EVOLVESGGGLVQPG 
GSLRLSCAASGFSLD 

145 WFRQAPGK 196 CMDSSDGTT 
EREGVS NTYYSDSVKG 
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TABLE A - 1 - continued 

Preferred combinations of CDR and framework sequences . 

PMP3 4E9 ( t ) 95 YYAIG 44 EVOLVESGGGLVQPG 
GSLRLSCAASGFTLD 

146WFRQAPGK 197 CISSSDGSTY 
EREGVS YADSVKG 

PMP3 4D2 ( t ) 96 YFAIG 45 EVOLVESGGGLVQPG 
GSLRLSCAASGFTLD 

147WFRQAPGK 198 CISSSDGSTY 
ERERVS YADSVKG 

PMP34C3 ( t ) 97 YYVIG 46 EVOLVESGGGLVQPG 
GSLRLSCVASGFSLD 

148WFRQAPGK 199 CISSSDGSTY 
EREGVS YADSVKG 

PMP34A5 ( t ) 98 YFAIG 47 EVOLVESGGGLVQPG 
GSLRLSCAASGFTLG 

149WFRQAPGK 200CISSSDGSTY 
EREGVS YADSVKG 

PMP3 3G3 ( t ) 99 YFAIG 48 EVOLVESGGGLVO 
PGGSLRLSCAASG 
FTLG 

150WFRQAPG 201 CISSSDGSA 
KEREGVS YYADSVKG 

PMP33C10 ( t ) 100 DYGMS 49 EVOLVESGGGLVO 
PGGSLRLSCAASG 
FTFD 

151WVRQAPG 202 AISWNGGS 
KGLEWVS TYYTESMKG 

PMP33A2 ( t ) 101 YYAIG 50 EVOLVESGGGLVQPG 
GSLRLSCAASGFSLD 

152WFRQAPG 203 CMDSSGGTT 
KEREGVS STYYSDSVKG 

PMP3 2H5 ( t ) 102 SYDMS 51 EVOLVESGGGLVQPG 
GSLRLSCAASGFTFG 

153WVRQAPG 204AINSGGGST 
KGPEWVS YYADSVKG 

PMP32F10 ( t ) 103 DYAIG 52 EVOLVESGGGLVOAG 
GSLRLSCAASGFTFD 

154WFRQAPG 205 CISSSDGST 
KEREGIS YYADSVKG 

PMP31F4 ( t ) 104 SYDMS 53 EVOLVESGGGLVQPG 
GSLRLSCAASGFTFG 

155 WVRQAPG 206AINSGGGST 
KGPEWVS YYADSVKG 

PMP31D2 ( t ) 105 DYAIG 54 EVOLVESGGGLVOAG 
GSLRLSCAASGFTFD 

156WFRQAPG 207GISSSDGNT 
KEREGVS YYADSVKG 

PMP3108 ( t ) 106 SYDMS 55 EVOLVESGGGLVQPG 
GSLRLSCAASGFTFG 

157WVRQAPG 208AINSGGGST 
KGPEWVS YYADSV KG 

PMP31C5 ( t ) 107 DYAIG 56 EVOLVESGGGLVOAG 
GSLRLSCAASGFTFD 

158WFRQAPG 
KEREGVS 

209 CISSSDGST 
YYADSVKG 

PMP3 1B4 ( t ) 108 SYDMS 57 EVOLVESGGGLVQPG 
GSLRLSCAASGFTFG 

159WVRQAPG 210AINSGGGST 
KGPEWVS YYADSVKG 

PMP3 1B11 ( t ) 109 SYDMS 58 EVOLVESGGGLVQPG 
GSLRLSCAASGFTFG 

160WVRQAPG 211AINSGGGST 
KGPEWVS YYADSVKG 

PMP30G11 ( t ) 110 YYVIG 59 EVOLVESGGGLVQPG 
GSLRLSCVASGFSLD 

161WFRQAPG 212 CISSSDGSTY 
KEREGVS YADSVKG 

PMP3 OB6 ( t ) 111 YYVIG 60 EVOLVESGGGLVQPG 
GSLRLSCAASGFTLD 

162WFRQAPG 213 CISSSDRSTY 
KEREAVA YADSVKG 

PMP3 OB1 ( t ) 112 YYAIG 61 EVOLVESGGGLVQPG 
GSLRLSCAASGFTLD 

163 WWRQAPG 214 CISSGDGST 
KGREGVS NYADSVKG 

PMP30A2 ( t ) 113 YYVIG 62 EVOLVESGGGLVQPG 
GSLRLSCAASGFTLD 

164WFROAPG 215 CIGSSDDST 
KEREGVS YYADSVKG 

PMP30A10 ( t ) 114 DYGMS 63 EVOLVESGGGLVQPG 
GSLRLSCAASGFTFD 

165WVRQAPG 216AISWNGGST 
KGLEWVS YYTESMKG 

PMP28H6 ( t ) 115 SYDMS 64 EVOLVESGGGLVQPG 
GSLRLSCAASGFTFG 

166 WVRQAPG 217 AINSGGGST 
KGPEWVS YYAD SVKG 

PMP28F7 ( t ) 116 SYDMS 65 EVOLVESGGGLVQPG 
GSLRLSCAASGFTFG 

167WVRQAPG 218AINSGGGST 
KGPEWVS YYADSVKG 

PMP2804 ( t ) 117 SYDMS 66 EVOLVESGGGLVOPG 
GSLRLSCAASGFTFG 

168 WVRQAPG 219AINSGGGST 
KGPEWVS YYADSVKG 

PMP28C7 ( t ) 118 SYDMS 67 EVOLVESGGGLVOPG 
GSLRLSCAASGFTFG 

169WVRQAPG 220AINSGGDNTY 
KGPEWVS YADSVKG 

PMP28B1 ( t ) 119 YYAIG 68 EVOLVESGGGLVQPG 
GSLRLSCAASGFTLN 

170WFRQAPG 
KEREGVS 

221CISSSDGSTY 
YADSVKG 
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Preferred combinations of CDR and framework sequences . 

PMP2 8A2 ( t ) 120 SYDMS 69 EVOLVESGGGLVQPG 
GSLRLSCAASGFTFG 

171WVRQAPG 222 AINSGGGSTY 
KGPEWVS YADSVKG 

PMP4 OH5 121 YYAIG 70 EVOLVESGGGLVQPG 
GSLRLSCAASGFSLD 

172WFRQAPG 223 CMDSSSGTT 
KEREGVS STYYSDSVKG 

PMP3 5H4 122 DYGMS 71 EVOLVESGGGLVQPG 
GSLRLSCAASGFTFD 

173WVRQAPG 224AISWNGNNTY 
RATEWVS YTESMKG 

PMP3 5F4 123 SYDMG 72 EVOLVESGGGLVOAG 
GSLRLSCAASGRTFS 

174 WYRQAPG 225IITWNSSTYYA 
KEREFVA DSVKG 

PMP35E11 124 DYAIG 73 EVOLVESGGGLVOAG 
GSLRLSCAASGFTFD 

175 WFRQAPG 226 CISSSDGSTY 
KEHEGVS YADSVKG 

PMP35010 125 SYDMG 74 EVOLVESGGGLVDAG 
GSLRLSCAASGRTFS 

176 WYRQAPG 227 VIHWSSGSTY 
KEREFVA YADPVKG 

PMP3 4G9 126 SYDMT 75 EVOLVESGGGLVQAG 
GSLRLSCAASGRTSS 

177WYRQVPG 228VISWSGGSTY 
KEREFVA YADSVKG 

PMP3 4G3 127 YYAIG 76 EVOLVESGGGLVQPG 
GSLRLSCAASGFTLD 

178 WFRQAPG 229 CISSSDGSTY 
KERERVS YADSVKG 

PMP3 4E10 128 SYAMG 77 EVOLVESGGGLVOAG 
GSLRLSCAASGRTFS 

179 WGRQAPG 230 TISWSGGST 
KEREFVA YYADSVKG 

PMP34C11 129 YSAIG 78 EVOLVESGGGLVQPG 
GSLRLSCAAAGFTLD 

180WFRQAPG 
KEREMFS 

231 CISGSDGST 
WYADSVAG 

PMP3 4A12 130 YYVIG 79 EVOLVESGGGLVQPG 
GSLRLSCVASGFSLD 

181WFRQAPG 232 CISSSDGSTY 
KEREGVS YADSVKG 

PMP33A3 131 YGAIG 80 EVOLVESGGGLVOPG 
GSLRLSCAASGFTLD 

182WFRQAPG 233 CISSSTGSTY 
KEREGVS YADSVKG 

PMP32E2 132 DNTMGWT 81 EVOLVESGGGLVQAG 
GSLRLSCAASGNIFD 

183 WNRQPPG 234 IIATDGSTNY 
KORELVA ADSVKG 

PMP32E10 133 SYDMS 82 EVOLVESGGGLVQPG 
GSLRLSCAASGFTFG 

184WVRQAPG 235AINSGGGST 
KGPEWVS YYADSVKG 

PMP3209 134 DYDIG 83 EVOLVESGGGLVQAG 
GSLRLSCAASGFTFD 

185WFRQAPG 236 GISSSDGNT 
KEREGVS YYADSVKG 

PMP31A4 135 VNAMG 84 EVOLVESGGGLVQAG 
GSLRLSCAASGSIFK 

186WYRQAPG 237GIISGGSTNY 
KORELVA ADSV KG 

PMP30C11 136 SYDMG 85 EVOLVESGGGLVOAG 
GSLRLSCAASGRTFS 

187WYRQAPG 238 VISRSGSSTY 
KEREFVA YADSVKG 

PMP28G3 137 TETMG 86 EVOLVESGGGLVQAG 
GSLRLSCTASGNIFS 

188WYRQPPG 239 ATITHGGTTN 
KORDVV YADSVKG 

PMP28E11 138 INRMG 87 EVOLVESGGGFVQAG 
GSLRLSCIASGDNFS 

189WYRQALG 240IITNHGSTNY 
KORELVA ADAVKG 

139 GADAG 059B.ILOR.c15.7 ( t ) 88 EVOLVESGGGLVQAG 
GSLRLSCAASGRTFS 

190WNRQTPG 241AINWSGNST 
KEREFVA YYADSVKG 

059A . IL6R014 ( t ) 140 SYDMG 89 EVOLVESGGGLVQAG 
GSLRLSCAASGRTLS 

191WYRQGPG 242 AISWSGGGT 
KEREFVA DYVDSVKG 

059A . ILGRc13 ( t ) 141 SYAIG 90 EVOLVESGGGLVQPG 
GSLRLSCAASGFTLD 

192WFROAPG 243 CISTSDGSTY 
KEPEGVS YADSVKG 

059A . IL6R012 ( t ) 142 NIAMG 91 EVOLVESGGGLVQAG 
GSLRLSCAASGRTFS 

193 WIREAPGK 244 ALTWSGGST 
EREFVA YYADSVKG 

059A . ILORcli ( t ) 143 DFAIG 92 EVOLVESGGGLVOAG 
GSLRLSCAASGLTDD 

194WFRQAPG 
KEPEGVS 

245 CISSSDGSTY 
YADSVKG 

CLON ID FR3 ID CDR3 ID FR 

PMP40C9 ( t ) 246RFTISRDDAKN 
TVYLQMNSLKP 
EDTAVYYCAA 

297 DGHLNWGQ 
RYVPCSQIS 
WRGWNDY 

348 WGQGTQ 
VTVSS 
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Preferred combinations of CDR and framework sequences . 

PMP34F8 ( t ) 247RFTISRDDAKN 
TVYLQMNSLKP 
EDTASYYCAA 

298 DGHLNWGQ 
PYVPCSQIS 
WRGWNDY 

349WGQGTQ 
VTVSS 

PMP34E9 ( t ) 248 RFTISRDNAKN 
TVYLQMNSLKP 
EDTAAYYCAT 

299 DRSVYYCSG 
DAPEEYY 

350 WGQGTQ 
VTVSS 

PMP34D2 ( t ) 249RFTISRDNAKN 
TVYLQMNSLKP 
EDTAVYYCAT 

300DRSVYYCSG 
GAPEEYY 

351WGQGTO 
VTVSS 

PMP34C3 ( t ) 250RFTISRDNAKN 
TVYLQMNSLKP 
EDTAVYY CAA 

301 DLLRTPEFC 
VDSAPYDY 

352 WGRGTQ 
VTVSS 

PMP34A5 ( t ) 251RFTVSRDNAK 
NTVYLQMNSLK 
PEDTAVYYCAT 

302 DRSVYYCSG 
GAPEEYY 

353 WGQGTQ 
VTVSS 

PMP3 3G3 ( t ) 303 DRSVYYCS 
GGAPEEYY 

354 WGQGT 
QVTVSS 

252 RFTVSRDNA 
KNTVYLQMN 
SLKPEDTAVY 
YCAT 

PMP33C10 ( t ) 253RFTISRDNAK 
NTVYLQMNS 
LKPEDTAVYY 
CVK 

304 GSTAIVGV 
PPTYPDEY 
DY 

355 WGQGT 
QVTVSS 

PMP33A2 ( t ) 254RFTISRDDAKN 
TVYLQMNSLKP 
EDTAVYYCAA 

305 DGHLNWGQ 
RYVPCSQIS 
WRGWNDY 

356 WGQGT 
QVTVSS 

PMP32H5 ( t ) 255 RFTISRDNAKN 
TLYLQMNSLKP 
EDTAVYYCAT 

306 DWRYSDYDL 
PLPPPGDY 

357WGQGT 
QVTVSS 

PMP32F10 ( t ) 256RFTISSDNAKN 
TVYLQMNSLKP 
EDTAVYYCAA 

307 EPPDSSWIL 
DGSPEFFKF 

358 WGQGT 
QVTVSS 

PMP31F4 ( t ) 257RFTISRDNAKN 
TLYLQMNSLKP 
EDTAVYYCAT 

308 DWRYSDYDL 
PLPPPGDY 

359 WGQGT 
QVTVSS 

PMP31D2 ( t ) 258 RFTISSDNAKN 
TVYLQMNSLKP 
EDTAVYYCAA 

309 EPPDSNWYL 
DGSPEFFKF 

360WGQGT 
QVTVSS 

PMP3108 ( t ) 259RFTISRDNAKN 
TLYLQMNSLKP 
EDTAVYYCAT 

310 DWRYSDYDL 
PLPPPGDY 

361WGQGT 
QVTVSS 

PMP31C5 ( t ) 260RFTISSDNAKN 
TVYLLMNSLKP 
EDTAVYYCAA 

311 EPPDSMWSL 
DGSPEFFKF 

362 WGQGT 
QVTVSS 

PMP3 1B4 ( t ) 261RFTISRDNAKN 
TLYLQMNSLKP 
EDTAVYYCAT 

312 DWRYSDYDL 
PLPPPGDY 

363 WGQGT 
QVTVSS 

PMP3 1B11 ( t ) 262 RFTISRDNAKN 
TLYLQMNSLKP 
EDTAVYYCAT 

313 DWRYSDYDL 
PLPPPGDY 

364WGQGTQ 
VTVSS 

PMP30G11 ( t ) 263 RFTISRDNAKN 
TVYLQMNSLKP 
EDTAVYYCAA 

314 DLLRTPEFC 
VDSAPYDY 

365 WGQGTO 
VTVSS 

PMP30B6 ( t ) 264RFTISRDNAKN 
TGYLQMNSLK 
PEDT YYCAA 

315 DLLRTPEFC 
SDSAPYDY 

366 WGQGTQ 
VTVSS 

PMP30B1 ( t ) 265RFTISRDNAKN 
TVYLQMNSLKP 
EDTAVYYCAT 

316 DRSVYYCSG 
GAPEEYY 

367WGQGTQ 
VTVSS 
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Preferred combinations of CDR and framework sequences . 

PMP30A2 ( t ) 266 RFTISRDNAKN 
TVYLQMNSLKP 
EDTAVYYCAA 

317 DLLRTPEFCT 
DSAPYDY 

368 WGQGTO 
VTVSS 

PMP3 0A10 ( t ) 267RFTISRDNAKN 
TVYLQMNSLKP 
EDTAVYYCVK 

318 GSTAIVGVPP 
TYPDEYDY 

369WGQGTO 
VTVSS 

PMP2 8H6 ( t ) 268 RFTISRDNAKN 
TLYLQMNSLKP 
EDTAVYYCAT 

319 DWRYSDYDL 
PLPPPGDY 

370WGQGTO 
VTVSS 

PMP28F7 ( t ) 269RFTISRDNAKN 
TLYLQMNSLKP 
EDTAVYYCAT 

320DWRYSDYDL 
PLPPPGDY 

371 WGQGTQ 
VTVSS 

PMP2804 ( t ) 270RFTISRDNAKN 
TLYLQMNSLKP 
EDTAVYYCAT 

321 DWRYSDYDL 
PLPPPGDY 

372WGQGTQ 
VTVSS 

PMP28C7 ( t ) 271RFTISRDNAKNT 
LYLQMNSLKPED 
TAVYYCAT 

322 DWRYSDYDLP 
LPPPGDY 

373 WGQGTO 
VTVSS 

PMP28B1 ( t ) 272 RFTISRDNAKNT 
FYLQMNSLKPED 
TAVYYCAA 

323 EGLGDSDSPC 
GAAWYNDY 

374 WGQGTQ 
VTVSS 

PMP28A2 ( t ) 273 RFTISRDNAKNT 
LYLQMNSLKPED 
TAVYYCAT 

324 DWRYSDYDLP 
LPPPGDY 

375 WGQGTQ 
VTVSS 

PMP4 OH5 274 RFTISRDDAKNT 325 DGHLNWGQR 
VYLQMNSLKPED YVPCSQISWR 
TAVYYCAA GWNDY 

376 WGQGTQ 
VTVSS 

PMP3 5H4 275RFTISRDNAKNT 
VYLOMNSLKPED 
TAVYYCVK 

326 GSTAIVGVPPT 377WGQGTQ 
YPDEYDY VTVSS 

PMP3574 276 RFTISRDNAKNT 327QYGLGYAEDY 
VYLQMNSLKPED 
TAIYY CNA 

378 WGQGTO 
VTVSS 

PMP3 5E11 277RFTISSDNAKNT 
VYLQMNSLKPED 
TAVYYCAA 

328 ERDVPARSLC 
GSYYWYDY 

379 RGQGTQ 
VTVSS 

PMP35010 278 RFTISRDNAKNT 

VYLQMNSLKPED 
TAIYYCNA 

329 FLPGPEGFHDY 380WGQGTQ 
VTVSS 

PMP3 449 330 YTGGGDDY 279RFTISRDNAKNT 
VYLQMNSLKPED 
TAIYYCNA 

381WGQGTO 
VTVSS 

PMP3 4G3 280RFTISRDNAKN 
TVYLQMNSLKP 
EDTAAYYCAT 

331 DRSVYYCSG 
GAPEEYY 

382WGQGTQ 
VTVSS 

PMP34E10 332 DLAEFKYSD 281RFTISRDNAKN 
TVYLQMNSLKP 
EDTAVYYCAA 

383 WGQGTO 
VTVSS YADY 

PMP34C11 282 RFTISFDNAKN 
TVYLQMNSLKP 
EDTGLYI CAV 

333 TGGVRGPCA 
YEYEY 

384 WGQGTO 
VTVSS 

PMP3 4A12 283 RFTISRDNAKN 
TVYLQMNSLKP 
EDTAVYYCAA 

334 DLLRTPEFC 
VDSAPYDY 

385 WGQGTQ 
VTVSS 

PMP33A3 284RFTISRDNGKN 
TVYLQMNSLKP 
EDTAVYYCAA 

335 DKMWSPCL 
VAANEEALF 

386 WGQGTQ 
VTVSS 

EYDY 
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Preferred combinations of CDR and framework sequences . 

PMP32E2 336 FSLRLGRDY 285 RFTISRDNAKN 
TVYLQMNSLKP 
EDTAVYYCNL 

387WGQGTQ 
VTVSS 

PMP32E10 286 RFTISRDNAKN 
TLYLQMNSLKP 
EDTAVYYCAT 

337 DWRYSDYDL 
PLPPPGDY 

388WGQGTQ 
VTVSS 

PMP3209 287RFTISSDNAKN 
TVYLQMNSLKP 
EDTAVYYCAA 

338 EPPDSSWYL 
DGSPEFFKY 

389WGQGTQ 
VTVSS 

PMP31A4 288RLTISRDNAKN 
TVYLQMNSLKP 
EDTAVYYCSF 

339VTTNSDYDL 
GRDY 

390WGQGTQ 
VTVSS 

PMP30C11 289RFTISRDNAKNT 
VYLOMNSLKPED 
TAIYYCKA 

340 EVVAGD 
YDY 

391WGQGTQV 
TVSS 

PMP28G3 290RFTISRDNRKNT 
VYLQMNSLKPED 
TGVYYCNA 

341 RSSWYS 
PEY 

392 WGQGTQV 
TVSS 

PMP28E11 291RFTISRDYAKNTV 342 YISEVGT 
YLQMNGLKPDDT WRDDY 
AVYYCNA 

393 WGQGIQV 
TVSS 

343 FRDDYYS 059B.ILOR.c15.7 ( t ) 292 RFTVSRDNAKNT 
VYLQMNSLKPED 
TAVYYCHA 

394 EGKGTLVT 
VSS 

059A.IL6R014 ( t ) 293 RFTISRDTAKNT 
MYLQMNSLKPED 
TAIYYCNA 

344 LGTTDSD 
YEGELY 

395 WGQGTOV 
TVSS 

059A . IL6Rc13 ( t ) 294RFTISRDNAKNT 
VYLOMNSLKPED 
TAVYYCTA 

396 WGQGTQV 
TVSS 

345 DGGPHA 
PLTVQD 
MCVMAIA 
DY 

059A . IL6Rc12 ( t ) 295 RFTISRDSAKNTV 346 DEEIHLIV 
YLQMNKLKPEDT SISIADF 
AVYYCVA 

397WGQGTOV 
TVSS 

059A . IL6Rcli ( t ) 296 RFTISSDNAKNTV 347 LFDRCGS 
YLQMNSLKPEDT TWYYGM 
AVYFCTA DY 

398 WGKGTLV 
TVSS 

45 

In another aspect , the invention relates to a compound or residues , moieties or binding units are chosen from the 
construct , and in particular a protein or polypeptide ( also group consisting of domain antibodies , amino acid 
referred to herein as a “ compound of the invention " or sequences that are suitable for use as a domain antibody , 
" polypeptide of the invention " , respectively ) that comprises single domain antibodies , amino acid sequences that are 
or essentially consists of one or more amino acid sequences 50 suitable for use as a single domain antibody , “ dAb ” s , amino 
of the invention ( or suitable fragments thereof ) , and option acid sequences that are suitable for use as a dAb , or 
ally further comprises one or more other groups , residues , Nanobodies® . 
moieties or binding units . As will become clear to the skilled Alternatively , such groups , residues , moieties or binding 
person from the further disclosure herein , such further units may for example be chemical groups , residues , moi 
groups , residues , moieties , binding units or amino acid 55 eties , which may or may not by themselves be biologically 
sequences may or may not provide further functionality to and / or pharmacologically active . For example , and without 
the amino acid sequence of the invention ( and / or to the limitation , such groups may be linked to the one or more 
compound or construct in which it is present ) and may or amino acid sequences of the invention so as to provide a 
may not modify the properties of the amino acid sequence of “ derivative ” of an amino acid sequence or polypeptide of the 
the invention . 60 invention , as further described herein . 
For example , such further groups , residues , moieties or Also within the scope of the present invention are com 

binding units may be one or more additional amino acid pounds or constructs , that comprises or essentially consists 
sequences , such that the compound or construct is a ( fusion ) of one or more derivates as described herein , and optionally 
protein or ( fusion ) polypeptide . In a preferred but non further comprises one or more other groups , residues , moi 
limiting aspect , said one or more other groups , residues , 65 eties or binding units , optionally linked via one or more 
moieties or binding units are immunoglobulin sequences . linkers . Preferably , said one or more other groups , residues , 
Even more preferably , said one or more other groups , moieties or binding units are amino acid sequences . 
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In the compounds or constructs described above , the one serum albumin ( such as human serum albumin ) , serum 
or more amino acid sequences of the invention and the one immunoglobulins such as IgG , or transferrine ; reference is 
or more groups , residues , moieties or binding units may be made to the further description and references mentioned 
linked directly to each other and / or via one or more suitable herein ) ; polypeptides in which an amino acid sequence of 
linkers or spacers . For example , when the one or more 5 the invention is linked to an Fc portion ( such as a human Fc ) 
groups , residues , moieties or binding units are amino acid or a suitable part or fragment thereof ; or polypeptides in 
sequences , the linkers may also be amino acid sequences , so which the one or more amino acid sequences of the inven that the resulting compound or construct is a fusion ( protein ) tion are suitable linked to one or more small proteins or or fusion ( polypeptide ) . peptides that can bind to serum proteins ( such as , without The compounds or polypeptides of the invention can 10 limitation , the proteins and peptides described in WO generally be prepared by a method which comprises at least 
one step of suitably linking the one or more amino acid 91/01743 , WO 01/45746 , WO 02/076489 ) . 
sequences of the invention to the one or more further groups , Generally , the compounds or polypeptides of the inven 
residues , moieties or binding units , optionally via the one or tion with increased half - life preferably have a half - life that 
more suitable linkers , so as to provide the compound or 15 is at least 1.5 times , preferably at least 2 times , such as at 
polypeptide of the invention . Polypeptides of the invention least 5 times , for example at least 10 times or more than 20 
can also be prepared by a method which generally comprises times , greater than the half - life of the corresponding amino 
at least the steps of providing a nucleic acid that encodes a acid sequence of the invention per se . For example , the 
polypeptide of the invention , expressing said nucleic acid in compounds or polypeptides of the invention with increased 
a suitable manner , and recovering the expressed polypeptide 20 half - life may have a half - life that is increased with more than 
of the invention . Such methods can be performed in a 1 hours , preferably more than 2 hours , more preferably more 
manner known per se , which will be clear to the skilled than 6 hours , such as more than 12 hours , or even more than 
person , for example on the basis of the methods and tech 24 , 48 or 72 hours , compared to the corresponding amino 
niques further described herein . acid sequence of the invention per se . 

The process of designing / selecting and / or preparing a 25 In a preferred , but non - limiting aspect of the invention , 
compound or polypeptide of the invention , starting from an such compounds or polypeptides of the invention have a 
amino acid sequence of the invention , is also referred to serum half - life that is increased with more than 1 hour , 
herein as “ formatting ” said amino acid sequence of the preferably more than 2 hours , more preferably more than 6 
invention ; and an amino acid of the invention that is made hours , such as more than 12 hours , or even more than 24 , 48 
part of a compound or polypeptide of the invention is said 30 or 72 hours , compared to the corresponding amino acid 
to be " formatted ” or to be “ in the format of ” said compound sequence of the invention per se . 
or polypeptide of the invention . Examples of ways in which In another preferred , but non - limiting aspect of the inven 
an amino acid sequence of the invention can be formatted on , such compounds or polypeptides of the invention 
and examples of such formats will be clear to the skilled exhibit a serum half - life in human of at least about 12 hours , 
person based on the disclosure herein ; and such formatted 35 preferably at least 24 hours , more preferably at least 48 
amino acid sequences form a further aspect of the invention . hours , even more preferably at least 72 hours or more . For 

In one specific aspect of the invention , a compound of the example , compounds or polypeptides of the invention may 
invention or a polypeptide of the invention may have an have a half - life of at least 5 days ( such as about 5 to 10 days ) , 
increased half - life , compared to the corresponding amino preferably at least 9 days ( such as about 9 to 14 days ) , more 
acid sequence of the invention . Some preferred , but non- 40 preferably at least about 10 days ( such as about 10 to 15 
limiting examples of such compounds and polypeptides will days ) , or at least about 11 days ( such as about 11 to 16 days ) , 
become clear to the skilled person based on the further more preferably at least about 12 days ( such as about 12 to 
disclosure herein , and for example comprise amino acid 18 days or more ) , or more than 14 days ( such as about 14 to 
sequences or polypeptides of the invention that have been 19 days ) . 
chemically modified to increase the half - life thereof ( for 45 In another aspect , the invention relates to a nucleic acid 
example , by means of pegylation ) ; amino acid sequences of that encodes an amino acid sequence of the invention or a 
the invention that comprise at least one additional binding polypeptide of the invention ( or a suitable fragment thereof ) . 
site for binding to a serum protein ( such as serum albumin ) ; Such a nucleic acid will also be referred to herein as a 
or polypeptides of the invention that comprise at least one “ nucleic acid of the invention ” and may for example be in 
amino acid sequence of the invention that is linked to at least 50 the form of a genetic construct , as further described herein . 
one moiety ( and in particular at least one amino acid In another aspect , the invention relates to a host or host 
sequence ) that increases the half - life of the amino acid cell that expresses ( or that under suitable circumstances is 
sequence of the invention . Examples of polypeptides of the capable of expressing ) an amino acid sequence of the 
invention that comprise such half - life extending moieties or invention and / or a polypeptide of the invention ; and / or that 
amino acid sequences will become clear to the skilled person 55 contains a nucleic acid of the invention . Some preferred but 
based on the further disclosure herein ; and for example non - limiting examples of such hosts or host cells will 
include , without limitation , polypeptides in which the one or become clear from the further description herein . 
more amino acid sequences of the invention are suitable The invention further relates to a product or composition 
linked to one or more serum proteins or fragments thereof containing or comprising at least one amino acid sequence 
( such as ( human ) serum albumin or suitable fragments 60 of the invention ( or a suitable fragment thereof ) , at least one 
thereof ) or to one or more binding units that can bind to polypeptide of the invention and / or at least one nucleic acid 
serum proteins ( such as , for example , domain antibodies , of the invention , and optionally one or more further com 
amino acid sequences that are suitable for use as a domain ponents of such compositions known per se , i.e. depending 
antibody , single domain antibodies , amino acid sequences on the intended use of the composition . Such a product or 
that are suitable for use as a single domain antibody , 65 composition may for example be a pharmaceutical compo 
“ dAb ” ' s , amino acid sequences that are suitable for use as a sition ( as described herein ) , a veterinary composition or a 
dAb , or Nanobodies can bind to serum proteins such as product or composition for diagnostic use ( as also described 
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herein ) . Some preferred but non - limiting examples of such the IL - 6 receptor becomes less sensitive for binding of IL - 6 
products or compositions will become clear from the further ( and / or that the signalling of the IL - 6 receptor upon binding 
description herein . of IL - 6 is reduced ) . 

In another specific , but non - limiting aspect , the amino It is also possible that such antagonistic amino acid 
acid sequences and polypeptides described herein are such 5 sequences and polypeptides may bind to another epitope , 
that they ( a ) specifically bind ( as defined herein ) to the IL - 6 site , domain or region on the IL - 6 receptor such that the 
receptor ; and ( b ) are capable of downregulating the IL - 6 ligand - mediated dimerization of the growth factor receptor 
receptor and / or are capable of inhibiting , decreasing or is prevented , reduced or inhibited . 
downregulating the signalling of the IL - 6 receptor and / or the Accordingly , in the context of the present invention , 
pathway ( s ) , mechanism ( s ) or signalling in which the IL - 6 or 10 “ modulating ” or “ to modulate ” generally means exercising 
IL - 6R is involved . As will be clear to the skilled person , such an agonistic or antagonistic effect , respectively , with respect 

to IL - 6 , IL - 6R and / or the biological pathways , responses , an amino acid sequence or polypeptide can generally be signalling , mechanisms or effects in which IL - 6 and / or used as an antagonist of IL - 6 , of the IL - 6 receptor and / or of IL - 6R is involved . In particular , “ modulating ” or “ to modu the biological pathways , mechanisms or effects in which 15 late ” may mean either an such an agonistic or antagonistic IL - 6 , Il - 6R and / or Il - 6 / IL - 6R mediated signalling is effect ( i.e. a full or partial agonistic or antagonistic effect , 
involved . Any such decrease or downregulation ( which can respectively ) , as measured using a suitable in vitro , cellular 
be at least 1 % , such as at least 5 % , or more than 10 % , or up or in vivo assay ( such as those mentioned herein ) , that leads 
to 50 % or 100 % or more in a relevant parameter , compared to a change in a relevant parameter by at least 1 % , preferably 
to the same parameter under conditions in which the amino 20 at least 5 % , such as at least 10 % or at least 25 % , for example 
acid sequence or polypeptide is not bound to the IL - 6 by at least 50 % , at least 60 % , at least 70 % , at least 80 % , or 
receptor ) , may be measured in any suitable manner known 90 % or more , compared to same parameter in the same assay 
per se , for example using one of the assays used in the under the same conditions but without the presence of the 
Experimental Part and / or mentioned herein . amino acid sequence , Nanobody or polypeptide of the 

For example , such antagonistic amino acid sequences and 25 invention . 
polypeptides may be competitive of non - competitive inhibi The invention further relates to methods for preparing or 
tors of the binding of IL - 6 to IL - 6R . generating the amino acid sequences , polypeptides , nucleic 
More in particular , and in addition to ( a ) and ( b ) above , acids , host cells , products and compositions described 

and optionally in addition to ( d ) and / or ( e ) below , such herein . Some preferred but non - limiting examples of such 
antagonistic amino acid sequences and polypeptides may 30 methods will become clear from the further description 
bind to IL - 6R in such a way that ( c ) binding of IL - 6 to IL - 6R herein . 
is blocked , inhibited or reduced ; compared to the binding of Generally , these methods may comprise the steps of : 
IL - 6 to its receptor without the presence of the amino acid a ) providing a set , collection or library of amino acid 
sequence or Nanobody of the invention . sequences ; and 

For example , and without limitation , such antagonistic 35 b ) screening said set , collection or library of amino acid 
amino acid sequences and polypeptides may bind to or close sequences for amino acid sequences that can bind to 
to the IL - 6 om IL - 6R . and / or have affinity for IL - 6R ; 

Also , in addition to ( a ) and ( b ) above , and optionally in and 
addition to ( c ) above or ( e ) below , such antagonistic amino c ) isolating the amino acid sequence ( s ) that can bind to 
acid sequences and polypeptides may bind to IL - 6R ( i.e. as 40 and / or have affinity for IL - 6R . 
such or as present in the IL - 6 / IL - 6R complex ) in such a way In such a method , the set , collection or library of amino 
that ( d ) the formation of the IL - 6 / IL - 6R complex is inhibited acid sequences may be any suitable set , collection or library 
or affected ( e.g. fully or partially disrupted ) in such a way of amino acid sequences . For example , the set , collection or 
that the binding of the complex toe.g. its affinity for library of amino acid sequences may be a set , collection or 
gp130 is reduced ( or reversely , that the binding of gp 130 45 library of immunoglobulin sequences ( as described herein ) , 
to — e.g . its affinity for — the complex is reduced ) , so that the such as a naïve set , collection or library of immunoglobulin 
signaling induced / mediated by the binding of the complex to sequences ; a synthetic or semi - synthetic set , collection or 
gp130 is modulated ( e.g. reduced ) ; compared to the forma library of immunoglobulin sequences ; and / or a set , collec 
tion of the complex and its binding to gp130 without the tion or library of immunoglobulin sequences that have been 
presence of the amino acid sequence or Nanobody of the 50 subjected to affinity maturation . 
invention . Also , in such a method , the set , collection or library of 

Also , in addition to ( a ) and ( b ) above , and optionally in amino acid sequences may be a set , collection or library of 
addition to ( c ) or ( d ) above , such antagonistic amino acid heavy chain variable domains ( such as Vh domains or Vhh 
sequences and polypeptides may bind to IL - 6R ( i.e. as such domains ) or of light chain variable domains . For example , 
or as present in the IL - 6 / IL - 6R complex ) in such a way that 55 the set , collection or library of amino acid sequences may be 
( e ) binding to IL - 6R ( i.e. as such or as present in the a set , collection or library of domain antibodies or single 
IL - 6 / IL - 6R complex ) in such a way that the formation of the domain antibodies , or may be a set , collection or library of 
IL - 6 / IL - 6R complex essentially is not affected but that the amino acid sequences that are capable of functioning as a 
binding of said complex to gp130 is modulated ( e.g. inhib domain antibody or single domain antibody . 
ited ) , so that the signalling induced / mediated by the binding 60 In a preferred aspect of this method , the set , collection or 
of the complex to gp130 is modulated ( e.g. reduced ) ; library of amino acid sequences may be an immune set , 
compared to the formation of the complex and its binding to collection or library of immunoglobulin sequences , for 
gp130 without the presence of the amino acid sequence or example derived from a mammal that has been suitably 
Nanobody of the invention . immunized with IL - 6R or with suitable antigenic deter 

Alternatively , such antagonistic amino acid sequences and 65 minant based thereon or derived therefrom , such as an 
polypeptides may bind to another epitope , site , domain or antigenic part , fragment , region , domain , loop or other 
region on the IL - 6 receptor ( e.g. allosteric binding ) such that epitope thereof . In one particular aspect , said antigenic 
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determinant may be an extracellular part , region , domain , library of heavy chain variable domains ( such as Vh 
loop or other extracellular epitope ( s ) . domains or V domains ) or of light chain variable 

In the above methods , the set , collection or library of domains . For example , the set , collection or library of 
amino acid sequences may be displayed on a phage , nucleic acid sequences may encode a set , collection or 
phagemid , ribosome or suitable micro - organism ( such as library of domain antibodies or single domain antibodies , or 
yeast ) , such as to facilitate screening . Suitable methods , a set , collection or library of amino acid sequences that are techniques and host organisms for displaying and screening capable of functioning as a domain antibody or single 
( a set , collection or library of ) amino acid sequences will be domain antibody . 
clear to the person skilled in the art , for example on the basis In a preferred aspect of this method , the set , collection or of the further disclosure herein . Reference is also made to 10 library of amino acid sequences may be an immune set , the review by Hoogenboom in Nature Biotechnology , 23 , 9 , 
1105-1116 ( 2005 ) . collection or library of nucleic acid sequences , for example 

derived from a mammal that has been suitably immunized In another aspect , the method for generating amino acid with IL - 6R or with a suitable antigenic determinant based sequences comprises at least the steps of : a ) providing a collection or sample of cells expressing amino 15 thereon or derived therefrom , such as an antigenic part , 
acid sequences ; fragment , region , domain , loop or other epitope thereof . In 

b ) screening said collection or sample of cells for cells that one particular aspect , said antigenic determinant may be an 
express an amino acid sequence that can bind to and / or extracellular part , region , domain , loop or other extracellular 
have affinity for IL - 6R ; epitope ( s ) . 

and The set , collection or library of nucleic acid sequences 
c ) either ( i ) isolating said amino acid sequence ; or ( ii ) may for example encode an immune set , collection or library 

isolating from said cell a nucleic acid sequence that of heavy chain variable domains or of light chain variable 
encodes said amino acid sequence , followed by express domains . In one specific aspect , the set , collection or library 
ing said amino acid sequence . of nucleotide sequences may encode a set , collection or 
For example , when the desired amino acid sequence is an 25 library of Vhh sequences . 

immunoglobulin sequence , the collection or sample of cells In the above methods , the set , collection or library of 
may for example be a collection or sample of B - cells . Also , nucleotide sequences sequences may be displayed on a 
in this method , the sample of cells may be derived from a phage , phagemid , ribosome or suitable micro - organism 
mammal that has been suitably immunized with IL - 6R or ( such as yeast ) , such as to facilitate screening . Suitable 
with a suitable antigenic determinant based thereon or 30 methods , techniques and host organisms for displaying and 
derived therefrom , such as an antigenic part , fragment , screening ( a set , collection or library of ) nucleotide 
region , domain , loop or other epitope thereof . In one par sequences encoding amino acid sequences will be clear to 
ticular aspect , said antigenic determinant may be an extra the person skilled in the art , for example on the basis of the 
cellular part , region , domain , loop or other extracellular further disclosure herein . Reference is also made to the 
epitope ( s ) . 35 review by Hoogenboom in Nature Biotechnology , 23 , 9 , 

The above method may be performed in any suitable 1105-1116 ( 2005 ) . 
manner , as will be clear to the skilled person . Reference is The invention also relates to amino acid sequences that 
for example made to EP 0 542 810 , WO 05/19824 , WO are obtained by the above methods , or alternatively by a 
04/051268 and WO 04/106377 . The screening of step b ) is method that comprises the one of the above methods and in 
preferably performed using a flow cytometry technique such 40 addition at least the steps of determining the nucleotide 
as FACS . For this , reference is for example made to Lieby sequence or amino acid sequence of said immunoglobulin 
et al . , Blood , Vol . 97 , No. 12 , 3820 . sequence ; and of expressing or synthesizing said amino acid 

In another aspect , the method for generating an amino sequence in a manner known per se , such as by expression 
acid sequence directed against IL - 6R may comprise at least in a suitable host cell or host organism or by chemical 
the steps of : 45 synthesis . 
a ) providing a set , collection or library of nucleic acid Also , following the steps above , one or more amino acid 

sequences encoding amino acid sequences ; sequences of the invention may be suitably humanized ( or 
b ) screening said set , collection or library of nucleic acid alternatively camelized ) ; and / or the amino acid sequence ( s ) 

sequences for nucleic acid sequences that encode an thus obtained may be linked to each other or to one or more 
amino acid sequence that can bind to and / or has affinity 50 other suitable amino acid sequences ( optionally viaone or 
for IL - 6R ; more suitable linkers ) so as to provide a polypeptide of the 

and invention . Also , a nucleic acid sequence encoding an amino 
c ) isolating said nucleic acid sequence , followed by express acid sequence of the invention may be suitably humanized 

ing said amino acid sequence . ( or alternatively camelized ) and suitably expressed ; and / or 
In such a method , the set , collection or library of nucleic 55 one or more nucleic acid sequences encoding an amino acid 

acid sequences encoding amino acid sequences may for sequence of the invention may be linked to each other or to 
example be a set , collection or library of nucleic acid one or more nucleic acid sequences that encode other 
sequences encoding a naïve set , collection or library of suitable amino acid sequences ( optionally via nucleotide 
immunoglobulin sequences ; a set , collection or library of sequences that encode one or more suitable linkers ) , after 
nucleic acid sequences encoding a synthetic or semi - syn- 60 which the nucleotide sequence thus obtained may be suit 
thetic set collection or library of immunoglobulin ably expressed so as to provide a polypeptide of the inven 
sequences ; and / or a set , collection or library of nucleic acid tion . 
sequences encoding a set , collection or library of immuno The invention further relates to applications and uses of 
globulin sequences that have been subjected to affinity the amino acid sequences , polypeptides , nucleic acids , host 
maturation . 65 cells , products and compositions described herein , as well as 

Also , in such a method , the set , collection or library of to methods for the prevention and / or treatment for diseases 
nucleic acid sequences may encode a set , collection or and disorders associated with IL - 6R . Some preferred but 
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non - limiting applications and uses will become clear from d ) Amino acid residues will be indicated according to the 
the further description herein . standard three - letter or one - letter amino acid code , as 

Other aspects , embodiments , advantages and applications mentioned in Table A - 2 ; 
of the invention will also become clear from the further 
description herein , in which the invention will be described 5 TABLE A - 2 
and discussed in more detail with reference to the Nano 

one - letter and three - letter amino acid code bodies of the invention and of polypeptides of the invention 
comprising the same , which form some of the preferred Nonpolar Alanine 
aspects of the invention . uncharge Valine 

Leucine ( at pH As will become clear from the further description herein , 10 6.0-7.0 ) ( 3 ) Isoleucine Nanobodies generally offer certain advantages ( outlined Phenylalanine 
herein ) compared to “ dAb’s ” or similar ( single ) domain Methionine ( 1 ) 
antibodies or immunoglobulin sequences , which advantages Tryptophan 

Proline Pro are also provided by the Nanobodies of the invention . Polar , Glycine ( 2 ) Gly 
However , it will be clear to the skilled person that the more 15 uncharged Serine Ser 
general aspects of the teaching below can also be applied ( at pH Threonine Thr 

( either directly or analogously ) to other amino acid 6.0-7.0 ) Cysteine Cys 
Asparagine Asn sequences of the invention . Glutamine Gin 
Tyrosine Tyr 

DETAILED DESCRIPTION OF THE Polar , Lysine Lys 
INVENTION charged Arginine Arg 

( at pH Histidine ( 4 ) His 
6.0-7.0 ) The above and other aspects , embodiments and advan Aspartate Asp 

Glutamate tages of the invention will become clear from the further 
description hereinbelow , in which : 
a ) Unless indicated or defined otherwise , all terms used have a ) Sometimes also considered to be a polar uncharged amino acid . 

b ) Sometimes also considered to be a nonpolar uncharged amino acid . their usual meaning in the art , which will be clear to the c ) As will be clear to the skilled person , the fact that an amino acid residue is referred to 
skilled person . Reference is for example made to the in this Table as being either charged or uncharged at pH 6.0 to 7.0 does not reflect in any 

way on the charge said amino acid residue may have at a pH lower than 6.0 and / or at a standard handbooks , such as Sambrook et al , “ Molecular pH higher than 7.0 ; the amino acid residues mentioned in the Table can be either charged 
Cloning : A Laboratory Manual ” ( 2nd . Ed . ) , Vols . 1-3 , 30 and / or uncharged at such a higher or lower pH , as will be clear to the skilled person . d ) As is known in the art , the charge of a His residue is greatly dependant upon even small 
Cold Spring Harbor Laboratory Press ( 1989 ) ; F. Ausubel shifts in pH , but a His residu can generally be considered essentially uncharged at a pH 
et al , eds . , " Current protocols in molecular biology ” , 
Green Publishing and Wiley Interscience , New York e ) For the purposes of comparing two or more nucleotide 
( 1987 ) ; Lewin , “ Genes II ” , John Wiley & Sons , New sequences , the percentage of “ sequence identity ” between 
York , N.Y. , ( 1985 ) ; Old et al . , “ Principles of Gene 35 a first nucleotide sequence and a second nucleotide 
Manipulation : An Introduction to Genetic Engineering ” , sequence may be calculated by dividing [ the number of 
2nd edition , University of California Press , Berkeley , nucleotides in the first nucleotide sequence that are iden 
Calif . ( 1981 ) ; Roitt et al . , “ Immunology ” ( 6th . Ed . ) , tical to the nucleotides at the corresponding positions in 
Mosby / Elsevier , Edinburgh ( 2001 ) ; Roitt et al . , Roitt's the second nucleotide sequence ] by [ the total number of 
Essential Immunology , 10th Ed . Blackwell Publishing , 40 nucleotides in the first nucleotide sequence ] and multi 
UK ( 2001 ) ; and Janeway et al . , “ Immunobiology ” ( 6th plying by [ 100 % ] , in which each deletion , insertion , 
Ed . ) , Garland Science Publishing / Churchill Livingstone , substitution or addition of a nucleotide in the second 
N.Y. ( 2005 ) , as well as to the general background art cited nucleotide sequence compared to the first nucleotide 
herein ; sequence is considered as a difference at a single 

b ) Unless indicated otherwise , the term “ immunoglobulin 45 nucleotide ( position ) . 
sequence ” —whether used herein to refer to a heavy chain Alternatively , the degree of sequence identity between 
antibody or to a conventional 4 - chain antibody — is used two or more nucleotide sequences may be calculated 
as a general term to include both the full - size antibody , the using a known computer algorithm for sequence align 
individual chains thereof , as well as all parts , domains or ment such as NCBI Blast v2.0 , using standard settings . 
fragments thereof ( including but not limited to antigen- 50 Some other techniques , computer algorithms and settings 
binding domains or fragments such as Vh domains or for determining the degree of sequence identity are for 
VAN domains , respectively ) . In addition , the term example described in WO 04/037999 , EP 0 967 284 , EP 
“ sequence ” as used herein ( for example in terms like 1 085 089 , WO 00/55318 , WO 00/78972 , WO 98/49185 
" immunoglobulin sequence " , " antibody sequence " , " vari and GB 2 357 768 - A . 
able domain sequence ” , “ V , VHH sequence ” or “ protein 55 Usually , for the purpose of determining the percentage of 
sequence ” ) , should generally be understood to include “ sequence identity ” between two nucleotide sequences in 
both the relevant amino acid sequence as well as nucleic accordance with the calculation method outlined herein 
acid sequences or nucleotide sequences encoding the above , the nucleotide sequence with the greatest number 
same , unless the context requires a more limited interpre of nucleotides will be taken as the “ first ” nucleotide 
tation ; sequence , and the other nucleotide sequence will be taken 

c ) Unless indicated otherwise , all methods , steps , techniques as the “ second ” nucleotide sequence ; 
and manipulations that are not specifically described in f ) For the purposes of comparing two or more amino acid 
detail can be performed and have been performed in a sequences , the percentage of sequence identity " between 
manner known per se , as will be clear to the skilled a first amino acid sequence and a second amino acid 
person . Reference is for example again made to the 65 sequence ( as refered to herein as “ amino acid identity ” ) 
standard handbooks and the general background art men may be calculated by dividing [ the number of amino acid 
tioned herein and to the further references cited therein ; residues in the first amino acid sequence that are identical 

HH 
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to the amino acid residues at the corresponding positions Goldman et al . , Ann . Rev. Biophys . Chem . 15 : 321-353 , 
in the second amino acid sequence ] by [ the total number 1986 , all incorporated herein in their entirety by refer 
of amino acid residues in the first amino acid sequence ] ence . Information on the primary , secondary and tertiary 
and multiplying by [ 100 % ] , in which each deletion , structure of Nanobodies is given in the description herein 
insertion , substitution or addition of an amino acid residue 5 and in the general background art cited above . Also , for 
in the second amino acid sequence compared to the first this purpose , the crystal structure of a V , domain from 
amino acid sequence is considered as a difference at a a llama is for example given by Desmyter et al . , Nature 
single amino acid residue ( position ) , i.e. as an “ amino acid Structural Biology , Vol . 3 , 9 , 803 ( 1996 ) ; Spinelli et al . , difference " as defined herein . Natural Structural Biology ( 1996 ) ; 3 , 752-757 ; and Alternatively , the degree of sequence identity between 10 Decanniere et al . , Structure , Vol . 7 , 4 , 361 ( 1999 ) . Further two amino acid sequences may be calculated using a information about some of the amino acid residues that in known computer algorithm , such as those mentioned 
above for determining the degree of sequence identity for conventional Vu domains form the VHV , interface and 
nucleotide sequences , again using standard settings . potential camelizing substitutions on these positions can 
Usually , for the purpose of determining the percentage of 15 be found in the prior art cited above . 
" sequence identity ” between two amino acid sequences in g ) Amino acid sequences and nucleic acid sequences are said 
accordance with the calculation method outlined herein to be “ exactly the same ” if they have 100 % sequence 
above , the amino acid sequence with the greatest number identity ( as defined herein ) over their entire length ; 
of amino acid residues will be taken as the " first ” amino h ) When comparing two amino acid sequences , the term 
acid sequence , and the other amino acid sequence will be 20 " amino acid difference ” refers to an insertion , deletion or 
taken as the “ second ” amino acid sequence . substitution of a single amino acid residue on a position 
Also , in determining the degree of sequence identity of the first sequence , compared to the second sequence ; it 
between two amino acid sequences , the skilled person being understood that two amino acid sequences can 
may take into account so - called “ conservative ” amino contain one , two or more such amino acid differences ; 
acid substitutions , which can generally be described as 25 i ) When a nucleotide sequence or amino acid sequence is 
amino acid substitutions in which an amino acid residue said to " comprise ” another nucleotide sequence or amino 
is replaced with another amino acid residue of similar acid sequence , respectively , or to “ essentially consist of ” 
chemical structure and which has little or essentially no another nucleotide sequence or amino acid sequence , this 
influence on the function , activity or other biological may mean that the latter nucleotide sequence or amino 
properties of the polypeptide . Such conservative amino 30 acid sequence has been incorporated into the firstmen 
acid substitutions are well known in the art , for example tioned nucleotide sequence or amino acid sequence , 
from WO 04/037999 , GB - A - 3 357 768 , WO 98/49185 , respectively , but more usually this generally means that 
WO 00/46383 and WO 01/09300 ; and ( preferred ) types the firstmentioned nucleotide sequence or amino acid 
and / or combinations of such substitutions may be selected sequence comprises within its sequence a stretch of 
on the basis of the pertinent teachings from WO 35 nucleotides or amino acid residues , respectively , that has 
04/037999 as well as WO 98/49185 and from the further the same nucleotide sequence or amino acid sequence , 
references cited therein . respectively , as the latter sequence , irrespective of how 
Such conservative substitutions preferably are substitu the firstmentioned sequence has actually been generated 
tions in which one amino acid within the following groups or obtained ( which may for example be by any suitable 
( a ) - ( e ) is substituted by another amino acid residue within 40 method described herein ) . By means of a non - limiting 
the same group : ( a ) small aliphatic , nonpolar or slightly example , when a Nanobody of the invention is said to 
polar residues : Ala , Ser , Thr , Pro and Gly ; ( b ) polar , comprise a CDR sequence , this may mean that said CDR 
negatively charged residues and their ( uncharged ) amides : sequence has been incorporated into the Nanobody of the 
Asp , Asn , Glu and Gln ; ( c ) polar , positively charged invention , but more usually this generally means that the 
residues : His , Arg and Lys ; ( d ) large aliphatic , nonpolar 45 Nanobody of the invention contains within its sequence a 
residues : Met , Leu , Ile , Val and Cys ; and ( e ) aromatic stretch of amino acid residues with the same amino acid 
residues : Phe , Tyr and Trp . sequence as said CDR sequence , irrespective of how said 
Particularly preferred conservative substitutions are as Nanobody of the invention has been generated or 
follows : Ala into Gly or into Ser ; Arg into Lys ; Asn into obtained . It should also be noted that when the latter 
Gln or into His ; Asp into Glu ; Cys into Ser ; Gln into Asn ; 50 amino acid sequence has a specific biological or structural 
Glu into Asp ; Gly into Ala or into Pro ; His into Asn or into function , it preferably has essentially the same , a similar 
Gln ; Ile into Leu or into Val ; Leu into Ile or into Val ; Lys or an equivalent biological or structural function in the 
into Arg , into Gln or into Glu ; Met into Leu , into Tyr or firstmentioned amino acid sequence ( in other words , the 
into Be ; Phe into Met , into Leu or into Tyr ; Ser into Thr ; firstmentioned amino acid sequence is preferably such 
Thr into Ser ; Trp into Tyr ; Tyr into Trp ; and / or Phe into 55 that the latter sequence is capable of performing essen 
Val , into Be or into Leu . tially the same , a similar or an equivalent biological or 
Any amino acid substitutions applied to the polypeptides structural function ) . For example , when a Nanobody of 
described herein may also be based on the analysis of the the invention is said to comprise a CDR sequence or 
frequencies of amino acid variations between homolo framework sequence , respectively , the CDR sequence and 
gous proteins of different species developed by Schulz et 60 framework are preferably capable , in said Nanobody , of 
al . , Principles of Protein Structure , Springer - Verlag , 1978 , functioning as a CDR sequence or framework sequence , 
on the analyses of structure forming potentials developed respectively . Also , when a nucleotide sequence is said to 
by Chou and Fasman , Biochemistry 13 : 211 , 1974 and comprise another nucleotide sequence , the firstmentioned 
Adv . Enzymol , 47 : 45-149 , 1978 , and on the analysis of nucleotide sequence is preferably such that , when it is 
hydrophobicity patterns in proteins developed by Eisen- 65 expressed into an expression product ( e.g. a polypeptide ) , 
berg et al . , Proc . Nad . Acad Sci . USA 81 : 140-144 , 1984 ; the amino acid sequence encoded by the latter nucleotide 
Kyte & Doolittle ; J Molec . Biol . 157 : 105-132 , 1981 , and sequence forms part of said expression product ( in other 
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words , that the latter nucleotide sequence is in the same gen - binding protein ( KD ) , is a measure for the binding 
reading frame as the firstmentioned , larger nucleotide strength between an antigenic determinant and an antigen 
sequence ) . binding site on the antigen - binding protein : the lesser the 

j ) A nucleic acid sequence or amino acid sequence is value of the KD , the stronger the binding strength between 
considered to be “ ( in ) essentially isolated ( form ) ” — for 5 an antigenic determinant and the antigen - binding mol 
example , compared to its native biological source and / or ecule ( alternatively , the affinity can also be expressed as 
the reaction medium or cultivation medium from which it the affinity constant ( KA ) , which is 1 / K ) ) . As will be clear 
has been obtained when it has been separated from at to the skilled person ( for example on the basis of the 
least one other component with which it is usually asso further disclosure herein ) , affinity can be determined in a 
ciated in said source or medium , such as another nucleic 10 manner known per se , depending on the specific antigen 
acid , another protein / polypeptide , another biological of interest . Avidity is the measure of the strength of 
component or macromolecule or at least one contaminant , binding between an antigen - binding molecule ( such as a 
impurity or minor component . In particular , a nucleic acid Nanobody or polypeptide of the invention ) and the per 
sequence or amino acid sequence is considered “ essen tinent antigen . Avidity is related to both the affinity 
tially isolated ” when it has been purified at least 2 - fold , in 15 between an antigenic determinant and its antigen binding 
particular at least 10 - fold , more in particular at least site on the antigen - binding molecule and the number of 
100 - fold , and up to 1000 - fold or more . A nucleic acid pertinent binding sites present on the antigen - binding 
sequence or amino acid sequence that is “ in essentially molecule . Typically , antigen - binding proteins ( such as the 
isolated form ” is preferably essentially homogeneous , as amino acid sequences , Nanobodies and / or polypeptides of 
determined using a suitable technique , such as a suitable 20 the invention ) will bind to their antigen with a dissocia 
chromatographical technique , such as polyacrylamide - gel tion constant ( KD ) of 10-5 to 10-12 moles / liter or less , and 
electrophoresis ; preferably 10-7 to 10-12 moles / liter or less and more 

k ) The term " domain ” as used herein generally refers to a preferably 10-8 to 10-12 moles / liter ( i.e. with an associa 
globular region of an antibody chain , and in particular to tion constant ( K2 ) of 10 % to 1012 liter / moles or more , and 
a globular region of a heavy chain antibody , or to a 25 preferably 107 to 1012 liter / moles or more and more 
polypeptide that essentially consists of such a globular preferably 108 to 1012 liter / moles ) . Any Ky value greater 
region . Usually , such a domain will comprise peptide than 104 mol / liter ( or any K , value lower than 104 M- ? ) 
loops ( for example 3 or 4 peptide loops ) stabilized , for liters / mol is generally considered to indicate non - specific 
example , as a sheet or by disulfide bonds . 1 ) The term binding . Preferably , a monovalent immunoglobulin 
‘ antigenic determinant ’ refers to the epitope on the anti- 30 sequence of the invention will bind to the desired serum 
gen recognized by the antigen - binding molecule ( such as protein with an affinity less than 500 nM , preferably less 
a Nanobody or a polypeptide of the invention ) and more than 200 nM , more preferably less than 10 nM , such as 
in particular by the antigen - binding site of said molecule . less than 500 PM . Specific binding of an antigen - binding 
The terms “ antigenic determinant ” and “ epitope ” may protein to an antigen or antigenic determinant can be 
also be used interchangeably herein . determined in any suitable manner known per se , includ 

m ) An amino acid sequence ( such as a Nanobody , an ing , for example , Scatchard analysis and / or competitive 
antibody , a polypeptide of the invention , or generally an binding assays , such as radioimmunoassays ( RIA ) , 
antigen binding protein or polypeptide or a fragment enzyme immunoassays ( EIA ) and sandwich competition 
thereof ) that can ( specifically ) bind to , that has affinity for assays , and the different variants thereof known per se in 
and / or that has specificity for a specific antigenic deter- 40 the art ; as well as the other techniques mentioned herein . 
minant , epitope , antigen or protein ( or for at least one part , The dissociation constant may be the actual or apparent 
fragment or epitope thereof ) is said to be “ against " or dissociation constant , as will be clear to the skilled 
“ directed against ” said antigenic determinant , epitope , person . Methods for determining the dissociation constant 
antigen or protein . In particular , an amino acid sequence will be clear to the skilled person , and for example include 
that “ against " or " directed against " an antigenic determi- 45 the techniques mentioned herein . In this respect , it will 
nant , epitope , antigen or protein ( or for at least one part , also be clear that it may not be possible to measure 
fragment or epitope thereof ) and / or that can specifically dissociation constants of more then 10-4 moles / liter or 
bind to , that has affinity for and / or that has specificity for 10-3 moles / liter ( e , g , of 10-2 moles / liter ) . Optionally , as 
a specific antigenic determinant , epitope , antigen or pro will also be clear to the skilled person , the actual or 
tein ( or for at least one part , fragment or epitope thereof ) 50 apparent ) dissociation constant may be calculated on the 
is defined herein as an amino acid sequence that can bind basis of the ( actual or apparent ) association constant ( KA ) , 
to said antigenic determinant , epitope , antigen or protein by means of the relationship [ K ] = 1 / K4 ] . 
( or for at least one part , fragment or epitope thereof ) with The affinity denotes the strength or stability of a molecular 
a dissociation constant ( KD ) of 10-5 to 10-12 moles / liter or interaction . The affinity is commonly given as by the KD 
less , and preferably 10-7 to 10-12 moles / liter or less and 55 or dissociation constant , which has units of mol / liter ( or 
more preferably 10-8 to 10-12 moles / liter ( i.e. with an M ) . The affinity can also be expressed as an association 
association constant ( K2 ) of 10 % to 1012 liter / moles or constant , K4 , which equals 1 / K , and has units of ( mol / 
more , and preferably 10 % to 1012 liter / moles or more and liter ) -1 ( or M- ' ) . In the present specification , the stability 
more preferably 108 to 1012 liter / moles ) . of the interaction between two molecules ( such as an 

n ) The term “ specificity ” refers to the number of different 60 amino acid sequence , Nanobody or polypeptide of the 
types of antigens or antigenic determinants to which a invention and its intended target ) will mainly be 
particular antigen - binding molecule or antigen - binding expressed in terms of the Ky value of their interaction ; it 
protein ( such as a Nanobody or a polypeptide of the being clear to the skilled person that in view of the 
invention ) molecule can bind . The specificity of an anti relation K2 = 1 / KD , specifying the strength of molecular 
gen - binding protein can be determined based on affinity 65 interaction by its K , value can also be used to calculate 
and / or avidity . The affinity , represented by the equilibrium the corresponding K , value . The Kj - value characterizes 
constant for the dissociation of an antigen with an anti the strength of a molecular interaction also in a thermo 
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dynamic sense as it is related to the free energy ( DG ) of mophore for light absorption detection , the biotin for 
binding by the well known relation DG = RT . In ( KD ) streptavidin - mediated ELISA detection ) . Typically , the 
( equivalently DG = -RT . In ( K2 ) ) , where R equals the gas reference molecule C is kept at a fixed concentration and 
constant , Tequals the absolute temperature and In denotes the concentration of A is varied for a given concentration 
the natural logarithm . or amount of B. As a result an IC50 value is obtained 
The K , for biological interactions which are considered corresponding to the concentration of A at which the 
meaningful ( e.g. specific ) are typically in the range of signal measured for C in absence of A is halved . Provided 
10-10M ( 0.1 nM ) to 10 - SM ( 10000 nM ) . The stronger an ?? the Ky of the reference molecule , is known , as well 
interaction is , the lower is its Kp . as the total concentration Cref of the reference molecule , 
The K , can also be expressed as the ratio of the disso- 10 the apparent Ky for the interaction A - B can be obtained 
ciation rate constant of a complex , denoted as koff to the from following formula : Ko = IC50 / ( 1 + Creg KD ref ) . Note 
rate of its association , denoted kon ( so that Kd = koj / kon and that if cref << K ) ref , K , IC50 . Provided the measurement 
K = kon / kom ) . The off - rate kof has units st ( where s is the of the IC50 is performed in a consistent way ( e.g. keeping 
SI unit notation of second ) . The on - rate kon has units Cref fixed ) for the binders that are compared , the strength 
M - ' s - 1 . The on - rate may vary between 102 M - ' s - 1 to 15 or stability of a molecular interaction can be assessed by 
about 107 M- s - l , approaching the diffusion - limited the IC50 and this measurement is judged as equivalent to 
association rate constant for bimolecular interactions . The Ky or to apparent Ky throughout this text . 
off - rate is related to the half - life of a given molecular o ) The half - life of an amino acid sequence , compound or 
interaction by the relation t1 / 2 = 1n ( 2 ) / kf : The off - rate may polypeptide of the invention can generally be defined as 
vary between 10-6s - 1 ( near irreversible complex with a 20 the time taken for the serum concentration of the amino 
t1 / 2 of multiple days ) to 1s = ( 112 = 0.69 s ) . acid sequence , compound or polypeptide to be reduced by 
The affinity of a molecular interaction between two mol 50 % , in vivo , for example due to degradation of the 
ecules can be measured via different techniques known sequence or compound and / or clearance or sequestration 
per se , such as the well the known surface plasmon of the sequence or compound by natural mechanisms . The 
resonance ( SPR ) biosensor technique ( see for example 25 in vivo half - life of an amino acid sequence , compound or 
Ober et al . , Intern . Immunology , 13 , 1551-1559 , 2001 ) polypeptide of the invention can be determined in any 
where one molecule is immobilized on the biosensor chip manner known per se , such as by pharmacokinetic analy 
and the other molecule is passed over the immobilized sis . Suitable techniques will be clear to the person skilled 
molecule under flow conditions yielding kon , koff mea in the art , and may for example generally involve the steps 
surements and hence K , ( or K. ) values . This can for 30 of suitably administering to a warm - blooded animal ( i.e. 
example be performed using the well - known BIACORE to a human or to another suitable mammal , such as a 
instruments . mouse , rabbit , rat , pig , dog or a primate , for example 
It will also be clear the skilled person that the measured monkeys from the genus Macaca ( such as , and in par 
Ky may correspond to the apparent Ky if the measuring ticular , cynomologus monkeys ( Macaca fascicularis ) 
process somehow influences the intrinsic binding affinity 35 and / or rhesus monkeys ( Macaca mulatta ) ) and baboon 
of the implied molecules for example by artifacts related ( Papio ursinus ) ) a suitable dose of the amino acid 
to the coating on the biosensor of one molecule . Also , an sequence , compound or polypeptide of the invention ; 
apparent K , may be measured if one molecule contains collecting blood samples or other samples from said 
more than one recognition sites for the other molecule . In animal ; determining the level or concentration of the 
such situation the measured affinity may be affected by the 40 amino acid sequence , compound or polypeptide of the 
avidity of the interaction by the two molecules . invention in said blood sample ; and calculating , from a 
Another approach that may be used to assess affinity is the plot of ) the data thus obtained , the time until the level or 
2 - step ELISA ( Enzyme - Linked Immunosorbent Assay ) concentration of the amino acid sequence , compound or 
procedure of Friguet et al . ( J. Immunol . Methods , 77 , polypeptide of the invention has been reduced by 50 % 
305-19 , 1985 ) . This method establishes a solution phase 45 compared to the initial level upon dosing . Reference is for 
binding equilibrium measurement and avoids possible example made to the Experimental Part below , as well as 
artifacts relating to adsorption of one of the molecules on to the standard handbooks , such as Kenneth , A et al : 
a support such as plastic . Chemical Stability of Pharmaceuticals : A Handbook for 
However , the accurate measurement of Ky may be quite Pharmacists and Peters et al , Pharmacokinete analysis : A 
labor - intensive and as consequence , often apparent K ) 50 Practical Approach ( 1996 ) . Reference is also made to 
values are determined to assess the binding strength of “ Pharmacokinetics ” , M Gibaldi & D Perron , published by 
two molecules . It should be noted that as long all mea Marcel Dekker , 2nd Rev. edition ( 1982 ) . 
surements are made in a consistent way ( e.g. keeping the As will also be clear to the skilled person ( see for example 
assay conditions unchanged ) apparent Ky measurements pages 6 and 7 of WO 04/003019 and in the further 
can be used as an approximation of the true K , and hence 55 references cited therein ) , the half - life can be expressed 
in the present document K , and apparent K ) should be using parameters such as the t1 / 2 - alpha , t1 / 2 - beta and the 
treated with equal importance or relevance . Finally , it area under the curve ( AUC ) . 
should be noted that in many situations the experienced In the present specification , an “ increase in half - life ” 
scientist may judge it to be convenient to determine the refers to an increase in any one of these parameters , such 
binding affinity relative to some reference molecule . For 60 as any two of these parameters , or essentially all three 
example , to assess the binding strength between mol these parameters . As used herein “ increase in half - life ” or 
ecules A and B , one may e.g. use a reference molecule C “ increased half - life ” in particular refers to an increase in 
that is known to bind to B and that is suitably labeled with the t1 / 2 - beta , either with or without an increase in the 
a fluorophore or chromophore group or other chemical t1 / 2 - alpha and / or the AUC or both . 
moiety , such as biotin for easy detection in an ELISA or 65 p ) As also further described herein , the total number of 
FACS ( Fluorescent activated cell sorting ) or other format amino acid residues in a Nanobody can be in the region 
( the fluorophore for fluorescence detection , the chro of 110-120 , is preferably 112-115 , and is most preferably 
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113. It should however be noted that parts , fragments , 277-302 ; as well as to the following patent applications , 
analogs or derivatives ( as further described herein ) of a which are mentioned as general background art : WO 
Nanobody are not particularly limited as to their length 94/04678 , WO 95/04079 and WO 96/34103 of the Vrije 
and / or size , as long as such parts , fragments , analogs or Universiteit Brussel ; WO 94/25591 , WO 99/37681 , WO 
derivatives meet the further requirements outlined herein 5 00/40968 , WO 00/43507 , WO 00/65057 , WO 01/40310 , 
and are also preferably suitable for the purposes described WO 01/44301 , EP 1134231 and WO 02/48193 of Unilever ; 
herein ; WO 97/49805 , WO 01/21817 , WO 03/035694 , WO q ) The amino acid residues of a Nanobody are numbered 03/054016 and WO 03/055527 of the Vlaams Instituut voor according to the general numbering for Vg domains given Biotechnologie ( VIB ) ; WO 03/050531 of Algonomics N. V. by Kabat et al . ( “ Sequence of proteins of immunological 10 and Ablynx N. V .; WO 01/90190 by the National Research interest " , US Public Health Services , NIH Bethesda , Md . , Council of Canada ; WO 03/025020 ( = EP 1 433 793 ) by the Publication No. 91 ) , as applied to V domains from 
Camelids in the article of Riechmann and Muyldermans , Institute of Antibodies ; as well as WO 04/041867 , WO 

04/041862 , WO 04/041865 , WO 04/041863 , WO J. Immunol . Methods 2000 Jun . 23 ; 240 ( 1-2 ) : 185-195 
( see for example FIG . 2 of said article or referred to 15 04/062551 , WO 05/044858 , WO 06/40153 , WO 06/079372 , 
herein . According to this numbering , FR1 of a Nanobody WO 06/122786 , WO 06/122787 and WO 06/122825 , by 
comprises the amino acid residues at positions 1-30 , Ablynx N. V. and the further published patent applications 
CDR1 of a Nanobody comprises the amino acid residues by Ablynx N. V. Reference is also made to the further prior 
at positions 31-35 , FR2 of a Nanobody comprises the art mentioned in these applications , and in particular to the 
amino acids at positions 36-49 , CDR2 of a Nanobody 20 list of references mentioned on pages 41-43 of the Interna 
comprises the amino acid residues at positions 50-65 , FR3 tional application WO 06/040153 , which list and references 
of a Nanobody comprises the amino acid residues at are incorporated herein by reference . 
positions 66-94 , CDR3 of a Nanobody comprises the In accordance with the terminology used in the above 
amino acid residues at positions 95-102 , and FR4 of a references , the variable domains present in naturally occur 
Nanobody comprises the amino acid residues at positions 25 ring heavy chain antibodies will also be referred to as “ V 
103-113 . [ In this respect , it should be noted that domains ” , in order to distinguish them from the heavy chain 
well known in the art for Vh domains and for V. variable domains that are present in conventional 4 - chain 
domains — the total number of amino acid residues in each antibodies ( which will be referred to hereinbelow as “ VH of the CDR's may vary and may not correspond to the domains ” ) and from the light chain variable domains that are total number of amino acid residues indicated by the 30 present in conventional 4 - chain antibodies ( which will be Kabat numbering ( that is , one or more positions according referred to hereinbelow as “ V , domains ” ) . to the Kabat numbering may not be occupied in the actual As mentioned in the prior art referred to above , VHH sequence , or the actual sequence may contain more amino domains have a number of unique structural characteristics acid residues than the number allowed for by the Kabat 
numbering ) . This means that , generally , the numbering 35 and functional properties which make isolated Vun domains 
according to Kabat may or may not correspond to the ( as well as Nanobodies based thereon , which share these 
actual numbering of the amino acid residues in the actual structural characteristics and functional properties with the 
sequence . Generally , however , it can be said that , accord naturally occurring Vhh domains ) and proteins containing 
ing to the numbering of Kabat and irrespective of the the same highly advantageous for use as functional antigen 
number of amino acid residues in the CDR's , position 1 40 binding domains or proteins . In particular , and without being 
according to the Kabat numbering corresponds to the start limited thereto , VHH domains ( which have been “ designed ” 
of FR1 and vice versa , position 36 according to the Kabat by nature to functionally bind to an antigen without the 
numbering corresponds to the start of FR2 and vice versa , presence of , and without any interaction with , a light chain 
position 66 according to the Kabat numbering corre variable domain ) and Nanobodies can function as a single , 
sponds to the start of FR3 and vice versa , and position 103 45 relatively small , functional antigen - binding structural unit , 
according to the Kabat numbering corresponds to the start domain or protein . This distinguishes the Vhh domains from 
of FR4 and vice versa . ] . the Vh and V , domains of conventional 4 - chain antibodies , 
Alternative methods for numbering the amino acid resi which by themselves are generally not suited for practical 
dues of V domains , which methods can also be applied application as single antigen - binding proteins or domains , 
in an analogous manner to VHH domains from Camelids 50 but need to be combined in some form or another to provide 
and to Nanobodies , are the method described by Chothia a functional antigen - binding unit ( as in for example con 
et al . ( Nature 342 , 877-883 ( 1989 ) ) , the so - called “ AbM ventional antibody fragments such as Fab fragments ; in 
definition ” and the so - called “ contact definition ” . How ScFv’s fragments , which consist of a Vu domain covalently 
ever , in the present description , claims and figures , the linked to a V , domain ) . 
numbering according to Kabat as applied to Vhh domains 55 Because of these unique properties , the use of VHH 
by Riechmann and Muyldermans will be followed , unless domains and Nanobodies as single antigen - binding proteins 
indicated otherwise ; and or as antigen - binding domains ( i.e. as part of a larger protein 

r ) The Figures , Sequence Listing and the Experimental or polypeptide ) offers a number of significant advantages 
Part / Examples are only given to further illustrate the over the use of conventional V , and V , domains , scFv's or 
invention and should not be interpreted or construed as 60 conventional antibody fragments ( such as Fab- or F ( ab ' ) 2 
limiting the scope of the invention and / or of the appended fragments ) : 
claims in any way , unless explicitly indicated otherwise only a single domain is required to bind an antigen with 
herein . high affinity and with high selectivity , so that there is no 
For a general description of heavy chain antibodies and need to have two separate domains present , nor to 

the variable domains thereof , reference is inter alia made to 65 assure that these two domains are present in the right 
the prior art cited herein , to the review article by Muylder spacial conformation and configuration ( i.e. through 
mans in Reviews in Molecular Biotechnology 74 ( 2001 ) , the use of especially designed linkers , as with scFv’s ) ; 
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Vhu domains and Nanobodies can be expressed from a et al ( supra ) , or by expression of a nucleic acid encoding 
single gene and require no post - translational folding or such a camelized V , domain ; ( 6 ) by using synthetic or 
modifications ; semi - synthetic techniques for preparing proteins , polypep 

Vun domains and Nanobodies can easily be engineered tides or other amino acid sequences known per se ; ( 7 ) by 
into multivalent and multispecific formats ( as further 5 preparing a nucleic acid encoding a Nanobody using tech 
discussed herein ) ; niques for nucleic acid synthesis known per se , followed by 

V domains and Nanobodies are highly soluble and do expression of the nucleic acid thus obtained ; and / or ( 8 ) by 
not have a tendency to aggregate ( as with the mouse any combination of one or more of the foregoing . Suitable 
derived antigen - binding domains described by Ward et methods and techniques for performing the foregoing will be 
al . , Nature , Vol . 341 , 1989 , p . 544 ) ; 10 clear to the skilled person based on the disclosure herein and 

VHH domains and Nanobodies are highly stable to heat , for example include the methods and techniques described 
pH , proteases and other denaturing agents or conditions in more detail herein . 
( see for example Ewert et al , supra ) ; One preferred class of Nanobodies corresponds to the 

V domains and Nanobodies are easy and relatively Vhu domains of naturally occurring heavy chain antibodies 
cheap to prepare , even on a scale required for produc- 15 directed against the IL - 6 receptor . As further described 
tion . For example , Vhh domains , Nanobodies and pro herein , such Vuh sequences can generally be generated or 
teins / polypeptides containing the same can be pro obtained by suitably immunizing a species of Camelid with 
duced using microbial fermentation ( e.g. as further the IL - 6 receptor ( i.e. so as to raise an immune response 
described below ) and do not require the use of mam and / or heavy chain antibodies directed against the IL - 6 
malian expression systems , as with for example con- 20 said Camelid ( such as a blood sample , serum sample or receptor ) , by obtaining a suitable biological sample from 
ventional antibody fragments ; 

Vhh domains and Nanobodies are relatively small ( ap sample of B - cells ) , and by generating Vhh sequences 
proximately 15 kDa , or 10 times smaller than a con directed against the IL - 6 receptor , starting from said sample , 
ventional IgG ) compared to conventional 4 - chain anti using any suitable technique known per se . Such techniques 
bodies and antigen - binding fragments thereof , and will be clear to the skilled person and / or are further 

25 described herein . therefore show high ( er ) penetration into tissues ( in 
cluding but not limited to solid tumors and other dense Alternatively , such naturally occurring Vu domains 
tissues ) than such conventional 4 - chain antibodies and against the IL - 6 receptor , can be obtained from naïve librar 

ies of Camelid V antigen - binding fragments thereof ; hh sequences , for example by screening 
domains and Nanobodies can show so - called cavity such a library using the IL - 6 receptor , or at least one part , 

binding properties ( inter alia due to their extended 30 fragment , antigenic determinant or epitope thereof using one 
CDR3 loop , compared to conventional Vh domains ) or more screening techniques known per se . Such libraries 
and can therefore also access targets and epitopes not and techniques are for example described in WO 99/37681 , 
accessable to conventional hain antibodies and anti WO 01/90190 , WO 03/025020 and WO 03/035694 . Alter 
gen - binding fragments thereof . For example , it has natively , improved synthetic or semi - synthetic libraries 
been shown that Vuh domains and Nanobodies can 35 derived from naïve V libraries may be used , such as V , 
inhibit enzymes ( see for example WO 97/49805 ; Tran libraries obtained from naïve VHh libraries by techniques 
sue et al . , ( 1998 ) , supra ; Lauwereys et al . , ( 1998 ) , such as random mutagenesis and / or CDR shuffling , as for 
supra . example described in WO 00/43507 . 

As mentioned above , the invention generally relates to Yet another technique for obtaining V HH sequences 
Nanobodies directed against the IL - 6 receptor , as well as to 40 directed against the IL - 6 receptor , involves suitably immu polypeptides comprising or essentially consisting of one or nizing a transgenic mammal that is capable of expressing 
more of such Nanobodies , that can be used for the prophy heavy chain antibodies ( i.e. so as to raise an immune 
lactic , therapeutic and / or diagnostic purposes described response and / or heavy chain antibodies directed against the herein . IL - 6 receptor ) , obtaining a suitable biological sample from 
As also further described herein , the invention further 45 said transgenic mammal ( such as a blood sample , serum 

relates to nucleic acids encoding such Nanobodies and sample or sample of B - cells ) , and then generating V polypeptides , to methods for preparing such Nanobodies and sequences directed against The IL - 6 receptor , starting from polypeptides , to host cells expressing or capable of express said sample , using any suitable technique known per se . For 
ing such Nanobodies or polypeptides , to compositions com example , for this purpose , the heavy chain antibody - express 
prising such Nanobodies , polypeptides , nucleic acids or host 50 ing mice and the further methods and techniques described 
cells , and to uses of such Nanobodies , polypeptides , nucleic in WO 02/085945 , WO 04/049794 , WO 06/008548 and acids , host cells or compositions . Janssens et al . , Proc . Natl . Acad . Sci . USA . 2006 Oct. 10 ; 

Generally , it should be noted that the term Nanobody as 103 ( 41 ) : 15130-5 can be used . 
used herein in its broadest sense is not limited to a specific A particularly preferred class of Nanobodies of the inven biological source or to a specific method of preparation . For 55 tion comprises Nanobodies with an amino acid sequence example , as will be discussed in more detail below , the that corresponds to the amino acid sequence of a naturally Nanobodies of the invention can generally be obtained : ( 1 ) occurring Vhh domain , but that has been “ humanized ” , i.e. by isolating the V7 domain of a naturally occurring heavy 
chain antibody ; ( 2 ) by expression of a nucleotide sequence by replacing one or more amino acid residues in the amino 
encoding a naturally occurring Vhh domain ; ( 3 ) by “ human acid sequence of said naturally occurring Vhh sequence ( and 
ization ” ( as described herein ) of a naturally occurring V 60 in particular in the framework sequences ) by one or more of 
domain or by expression of a nucleic acid encoding a such the amino acid residues that occur at the corresponding 
humanized Vuk domain ; ( 4 ) by “ camelization ” ( as described position ( s ) in a Vh domain from a conventional 4 - chain 
herein ) of a naturally occurring Vh domain from any animal antibody from a human being ( e.g. indicated above ) . This 
species , and in particular a from species of mammal , such as can be performed in a manner known per se , which will be 
from a human being , or by expression of a nucleic acid 65 clear to the skilled person , for example on the basis of the 
encoding such a camelized Vu domain ; ( 5 ) by “ camelisa further description herein and the prior art on humanization 
tion ” of a " domain antibody ” or “ Dab ” as described by Ward referred to herein . Again , it should be noted that such 
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humanized Nanobodies of the invention can be obtained in sequences , in a suitable manner , so as to provide a Nano 
any suitable manner known per se ( i.e. as indicated under body of the invention or nucleotide sequence or nucleic 
points ( 1 ) - ( 8 ) above ) and thus are not strictly limited to acid encoding the same . 
polypeptides that have been obtained using a polypeptide Optionally , a Nanobody of the invention may also , and in 
that comprises a naturally occurring Vhh domain as a 5 addition to the at least one binding site for binding against 
starting material . IL - 6R , contain one or more further binding sites for binding 

Another particularly preferred class of Nanobodies of the against other antigens , proteins or targets . For methods and 
invention comprises Nanobodies with an amino acid positions for introducing such second binding sites , tefer 
sequence that corresponds to the amino acid sequence of a ence is for example made to Keck and Huston , Biophysical 
naturally occurring Vu domain , but that has been “ camel- 10 Journal , 71 , October 1996 , 2002-2011 ; EP 0 640 130 ; WO 
ized ” , i.e. by replacing one or more amino acid residues in 06/07260 and the US provisional application by Ablynx N. 
the amino acid sequence of a naturally occurring Vu domain V. entitled “ Immunoglobulin domains with multiple binding 
from a conventional 4 - chain antibody by one or more of the sites ” filed on Nov. 27 , 2006 . 
amino acid residues that occur at the corresponding position According to one preferred , but non - limiting aspect of the 
( s ) in a Vun domain of a heavy chain antibody . This can be 15 invention , a Nanobody in its broadest sense can be generally 
performed in a manner known per se , which will be clear to defined as a polypeptide comprising : 
the skilled person , for example on the basis of the further a ) an amino acid sequence that is comprised of four frame 
description herein . Such “ camelizing ” substitutions are pref work regions / sequences interrupted by three complemen 
erably inserted at amino acid positions that form and / or are tarity determining regions / sequences , in which the amino 
present at the V - V interface , and / or at the so - called 20 acid residue at position 108 according to the Kabat 
Camelidae hallmark residues , as defined herein ( see for numbering is Q ; 
example WO 94/04678 and Davies and Riechmann ( 1994 and / or : 
and 1996 ) , supra ) . Preferably , the Vh sequence that is used b ) an amino acid sequence that is comprised of four frame 
as a starting material or starting point for generating or work regions / sequences interrupted by three complemen 
designing the camelized Nanobody is preferably a VH 25 tarity determining regions / sequences , in which the amino 
sequence from a mammal , more preferably the Vh sequence acid residue at position 45 according to the Kabat num 
of a human being , such as a VH3 sequence . However , it bering is a charged amino acid ( as defined herein ) or a 
should be noted that such camelized Nanobodies of the cysteine residue , and position 44 is preferably an E ; 
invention can be obtained in any suitable manner known per and / or : 
se ( i.e. as indicated under points ( 1 ) - ( 8 ) above ) and thus are 30 c ) an amino acid sequence that is comprised of four frame 
not strictly limited to polypeptides that have been obtained work regions / sequences interrupted by three complemen 
using a polypeptide that comprises a naturally occurring Vh tarity determining regions / sequences , in which the amino 
domain as a starting material . acid residue at position 103 according to the Kabat 

For example , again as further described herein , both numbering is chosen from the group consisting of P , R and 
“ humanization ” and “ camelization ” can be performed by 35 S , and is in particular chosen from the group consisting of 
providing a nucleotide sequence that encodes a naturally R and S. 
occurring VHH domain or Vh domain , respectively , and then Thus , in a first preferred , but non - limiting aspect , a 
changing , in a manner known per se , one or more codons in Nanobody of the invention may have the structure 
said nucleotide sequence in such a way that the new nucleo FR1 - CDR1 - FR2 - CDR2 - FR3 - CDR3 - FR4 
tide sequence encodes a “ humanized ” or “ camelized ” Nano- 40 in which FR1 to FR4 refer to framework regions 1 to 4 , 
body of the invention , respectively . This nucleic acid can respectively , and in which CDR1 to CDR3 refer to the 
then be expressed in a manner known per se , so as to provide complementarity determining regions 1 to 3 , respectively , 
the desired Nanobody of the invention . Alternatively , based and in which 
on the amino acid sequence of a naturally occurring V a ) the amino acid residue at position 108 according to the 
domain or V domain , respectively , the amino acid sequence 45 Kabat numbering is Q ; and / or in which : 
of the desired humanized or camelized Nanobody of the b ) the amino acid residue at position 45 according to the 
invention , respectively , can be designed and then synthe Kabat numbering is a charged amino acid or a cysteine 
sized de novo using techniques for peptide synthesis known and the amino acid residue at position 44 according to the 
per se . Also , based on the amino acid sequence or nucleotide Kabat numbering is preferably E ; 
sequence of a naturally occurring Vhh domain or Vh 50 and / or in which : 
domain , respectively , a nucleotide sequence encoding the c ) the amino acid residue at position 103 according to the 
desired humanized or camelized Nanobody of the invention , Kabat numbering is chosen from the group consisting of 
respectively , can be designed and then synthesized de novo P , R and S , and is in particular chosen from the group 
using techniques for nucleic acid synthesis known per se , consisting of R and S ; 
after which the nucleic acid thus obtained can be expressed 55 and in which : 
in a manner known per se , so as to provide the desired d ) CDR1 , CDR2 and CDR3 are as defined herein , and are 
Nanobody of the invention . preferably as defined according to one of the preferred 

Other suitable methods and techniques for obtaining the embodiments herein , and are more preferably as defined 
Nanobodies of the invention and / or nucleic acids encoding according to one of the more preferred embodiments 
the same , starting from naturally occurring Vh sequences or 60 herein . 
preferably V HH sequences , will be clear from the skilled In particular , a Nanobody in its broadest sense can be 
person , and may for example comprise combining one or generally defined as a polypeptide comprising : 
more parts of one or more naturally occurring Vh sequences a ) an amino acid sequence that is comprised of four frame 
( such as one or more FR sequences and / or CDR sequences ) , work regions / sequences interrupted by three complemen 
one or more parts of one or more naturally occurring Vuh 65 tarity determining regions / sequences , in which the amino 
sequences ( such as one or more FR sequences or CDR acid residue at position 108 according to the Kabat 
sequences ) , and / or one or more synthetic or semi - synthetic numbering is Q ; 
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and / or : comprised of four framework regions / sequences interrupted 
b ) an amino acid sequence that is comprised of four frame by three complementarity determining regions / sequences , in 
work regions / sequences interrupted by three complemen which ; 
tarity determining regions / sequences , in which the amino a - 1 ) the amino acid residue at position 44 according to the 
acid residue at position 44 according to the Kabat num Kabat numbering is chosen from the group consisting of 
bering is E and in which the amino acid residue at position A , G , E , D , G , Q , R , S , L ; and is preferably chosen from 
45 according to the Kabat numbering is an R ; the group consisting of G , E or Q ; and 

and / or : a - 2 ) the amino acid residue at position 45 according to the 
c ) an amino acid sequence that is comprised of four frame Kabat numbering is chosen from the group consisting of 

work regions / sequences interrupted by three complemen L , R or C ; and is preferably chosen from the group 
tarity determining regions / sequences , in which the amino consisting of Lor R ; and 
acid residue at position 103 according to the Kabat a - 3 ) the amino acid residue at position 103 according to the 
numbering is chosen from the group consisting of P , R and Kabat numbering is chosen from the group consisting of 
S , and is in particular chosen from the group consisting of W , R or S ; and is preferably W or R , and is most 
R and S. preferably W ; 
Thus , according to a preferred , but non - limiting aspect , a a - 4 ) the amino acid residue at position 108 according to the 

Nanobody of the invention may have the structure Kabat numbering is Q ; or in which : 
FR1 - CDR1 - FR2 - CDR2 - FR3 - CDR3 - FR4 b - 1 ) the amino acid residue at position 44 according to the 
in which FR1 to FR4 refer to framework regions 1 to 4 , 20 Kabat numbering is chosen from the group consisting of 

respectively , and in which CDR1 to CDR3 refer to the E and Q ; and 
complementarity determining regions 1 to 3 , respectively , b - 2 ) the amino acid residue at position 45 according to the 
and in which Kabat numbering is R ; and 
a ) the amino acid residue at position 108 according to the b - 3 ) the amino acid residue at position 103 according to the 

Kabat numbering is Q ; and / or in which : Kabat numbering is chosen from the group consisting of 
b ) the amino acid residue at position 44 according to the W , R and S ; and is preferably W ; 
Kabat numbering is E and in which the amino acid residue b - 4 ) the amino acid residue at position 108 according to the 
at position 45 according to the Kabat numbering is an R ; Kabat numbering is chosen from the group consisting of 

and / or in which : Q and L ; and is preferably Q ; 
c ) the amino acid residue at position 103 according to the 30 or in which : 

Kabat numbering is chosen from the group consisting of C - 1 ) the amino acid residue at position 44 according to the 
P , R and S , and is in particular chosen from the group Kabat numbering is chosen from the group consisting of 

A , G , E , D , Q , R , S and L ; and is preferably chosen from consisting of R and S ; the group consisting of G , E and Q ; and and in which : 35 c - 2 ) the amino acid residue at position 45 according to the d ) CDR1 , CDR2 and CDR3 are as defined herein , and are Kabat numbering is chosen from the group consisting of preferably as defined according to one of the preferred L , R and C ; and is preferably chosen from the group 
embodiments herein , and are more preferably as defined consisting of L and R ; and 
according to one of the more preferred embodiments C - 3 ) the amino acid residue at position 103 according to the 
herein . Kabat numbering is chosen from the group consisting of 
In particular , a Nanobody against the IL - 6 receptor , P , R and S ; and is in particular chosen from the group 

according to the invention may have the structure : consisting of R and S ; and 
FR1 - CDR1 - FR2 - CDR2 - FR3 - CDR3 - FR4 C - 4 ) the amino acid residue at position 108 according to the 
in which FR1 to FR4 refer to framework regions 1 to 4 , Kabat numbering is chosen from the group consisting of 

respectively , and in which CDR1 to CDR3 refer to the 45 Q and L ; is preferably Q ; 
complementarity determining regions 1 to 3 , respectively , and in which 
and in which d ) CDR1 , CDR2 and CDR3 are as defined herein , and are 
a ) the amino acid residue at position 108 according to the preferably as defined according to one of the preferred 
Kabat numbering is Q ; embodiments herein , and are more preferably as defined 

a and / or in which : according to one of the more preferred embodiments 
b ) the amino acid residue at position 44 according to the herein . 

Kabat numbering is E and in which the amino acid residue Thus , in another preferred , but non - limiting aspect , a 
at position 45 according to the Kabat numbering is an R ; Nanobody of the invention may have the structure 

and / or in which : FR1 - CDR1 - FR2 - CDR2 - FR3 - CDR3 - FR4 
c ) the amino acid residue at position 103 according to the 55 in which FR1 to FR4 refer to framework regions 1 to 4 , 
Kabat numbering is chosen from the group consisting of respectively , and in which CDR1 to CDR3 refer to the 
P , R and S , and is in particular chosen from the group complementarity determining regions 1 to 3 , respectively , 
consisting of R and S ; and in which : 

and in which : a - 1 ) the amino acid residue at position 44 according to the 
d ) CDR1 , CDR2 and CDR3 are as defined herein , and are 60 Kabat numbering is chosen from the group consisting of 

preferably as defined according to one of the preferred A , G , E , D , G , Q , R , S , L ; and is preferably chosen from 
embodiments herein , and are more preferably as defined the group consisting of G , E or Q ; 
according to one of the more preferred embodiments and in which : 
herein . a - 2 ) the amino acid residue at position 45 according to the 
In particular , according to one preferred , but non - limiting 65 Kabat numbering is chosen from the group consisting of 

aspect of the invention , a Nanobody can generally be defined L , R or C ; and is preferably chosen from the group 
as a polypeptide comprising an amino acid sequence that is consisting of L or R ; 
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and in which : and in which : 
a - 3 ) the amino acid residue at position 103 according to the d ) CDR1 , CDR2 and CDR3 are as defined herein , and are 
Kabat numbering is chosen from the group consisting of preferably as defined according to one of the preferred 
W , R or S ; and is preferably W or R , and is most embodiments herein , and are more preferably as defined 
preferably W ; according to one of the more preferred embodiments 

and in which herein . 
a - 4 ) the amino acid residue at position 108 according to the Two particularly preferred , but non - limiting groups of the 
Kabat numbering is Q ; Nanobodies of the invention are those according to a ) above ; 

and in which : according to ( a - 1 ) to ( a - 5 ) above ; according to b ) above ; 
d ) CDR1 , CDR2 and CDR3 are as defined herein , and are 10 according to ( b - 1 ) to ( b - 4 ) above ; according to ( c ) above ; 

preferably as defined according to one of the preferred and / or according to ( c - 1 ) to ( c - 4 ) above , in which ; 
embodiments herein , and are more preferably as defined a ) the amino acid residues at positions 44-47 according to 
according to one of the more preferred embodiments the Kabat numbering form the sequence GLEW ( or a 
herein . GLEW - like sequence as defined herein ) and the amino 
In another preferred , but non - limiting aspect , a Nanobody 15 acid residue at position 108 is Q ; 

of the invention may have the structure or in which : 
FR1 - CDR1 - FR2 - CDR2 - FR3 - CDR3 - FR4 b ) the amino acid residues at positions 43-46 according to 
in which FR1 to FR4 refer to framework regions 1 to 4 , the Kabat numbering form the sequence KERE or KQRE 

respectively , and in which CDR1 to CDR3 refer to the ( or a KERE - like sequence ) and the amino acid residue at 
complementarity determining regions 1 to 3 , respectively , 20 position 108 is Q or L , and is preferably Q. 
and in which : Thus , in another preferred , but non - limiting aspect , a 
b - 1 ) the amino acid residue at position 44 according to the Nanobody of the invention may have the structure 
Kabat numbering is chosen from the group consisting of FR1 - CDR1 - FR2 - CDR2 - FR3 - CDR3 - FR4 
E and Q ; in which FR1 to FR4 refer to framework regions 1 to 4 , 

and in which : 25 respectively , and in which CDR1 to CDR3 refer to the 
complementarity determining regions 1 to 3 , respectively , b - 2 ) the amino acid residue at position 45 according to the and in which : Kabat numbering is R ; a ) the amino acid residues at positions 44-47 according to and in which : 

b - 3 ) the amino acid residue at position 103 according to the the Kabat numbering form the sequence GLEW ( or a 
GLEW - like sequence as defined herein ) and the amino Kabat numbering is chosen from the group consisting of acid residue at position 108 is Q ; W , R and S , and is preferably W ; and in which : 

and in which : b ) CDR1 , CDR2 and CDR3 are as defined herein , and are 
b - 4 ) the amino acid residue at position 108 according to the preferably as defined according to one of the preferred 
Kabat numbering is chosen from the group consisting of embodiments herein , and are more preferably as defined 
Q and L ; and is preferably Q ; according to one of the more preferred embodiments 

and in which : herein . 
d ) CDR1 , CDR2 and CDR3 are as defined herein , and are In another preferred , but non - limiting aspect , a Nanobody 
preferably as defined according to one of the preferred of the invention may have the structure 
embodiments herein , and are more preferably as defined FR1 - CDR1 - FR2 - CDR2 - FR3 - CDR3 - FR4 
according to one of the more preferred embodiments in which FR1 to FR4 refer to framework regions 1 to 4 , 
herein . respectively , and in which CDR1 to CDR3 refer to the 
In another preferred , but non - limiting aspect , a Nanobody complementarity determining regions 1 to 3 , respectively , 

and in which : of the invention may have the structure a ) the amino acid residues at positions 43-46 according to FR1 - CDR1 - FR2 - CDR2 - FR3 - CDR3 - FR4 the Kabat numbering form the sequence KERE or KQRE in which FR1 to FR4 refer to framework regions 1 to 4 , ( or a KERE - like sequence ) and the amino acid residue at respectively , and in which CDR1 to CDR3 refer to the position 108 is Q or L , and is preferably Q ; complementarity determining regions 1 to 3 , respectively , and in which : 
and in which : b ) CDR1 , CDR2 and CDR3 are as defined herein , and are 
C - 1 ) the amino acid residue at position 44 according to the preferably as defined according to one of the preferred 
Kabat numbering is chosen from the group consisting of embodiments herein , and are more preferably as defined A , G , E , D , Q , R , S and L ; and is preferably chosen from according to one of the more preferred embodiments the group consisting of G , E and Q ; herein . 

and in which : In the Nanobodies of the invention in which the amino 
c - 2 ) the amino acid residue at position 45 according to the 55 acid residues at positions 43-46 according to the Kabat 
Kabat numbering is chosen from the group consisting of numbering form the sequence KERE or KQRE , the amino 
L , R and C ; and is preferably chosen from the group acid residue at position 37 is most preferably F. In the consisting of L and R : Nanobodies of the invention in which the amino acid 

and in which : residues at positions 44-47 according to the Kabat number 
C - 3 ) the amino acid residue at position 103 according to the 60 ing form the sequence GLEW , the amino acid residue at 
Kabat numbering is chosen from the group consisting of position 37 is chosen from the group consisting of Y , H , I , 
P , R and S ; and is in particular chosen from the group L , V or F , and is most preferably V. 
consisting of R and S ; Thus , without being limited hereto in any way , on the 

and in which : basis of the amino acid residues present on the positions 
C - 4 ) the amino acid residue at position 108 according to the 65 mentioned above , the Nanobodies of the invention can 
Kabat numbering is chosen from the group consisting of generally be classified on the basis of the following three 
Q and L ; is preferably Q ; groups : 
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a ) The “ GLEW - group " : Nanobodies with the amino acid sible substitutions at these positions will be clear to the 
sequence GLEW at positions 44-47 according to the skilled person based upon the disclosure herein . 
Kabat numbering and Q at position 108 according to the In one embodiment of the Nanobodies of the invention , 
Kabat numbering . As further described herein , Nanobod the amino acid residue at position 83 is chosen from the ies within this group usually have a V at position 37 , and 5 group consisting of L , M , S , V and W ; and is preferably L. can have a W , P , R or S at position 103 , and preferably 
have a W at position 103. The GLEW group also com Also , in one embodiment of the Nanobodies of the 
prises some GLEW - like sequences such as those men invention , the amino acid residue at position 83 is chosen 
tioned in Table A - 3 below ; from the group consisting of R , K , N , E , G , I , T and Q ; and 

b ) The “ KERE - group " : Nanobodies with the amino acid is most preferably either K or E ( for Nanobodies corre 
sequence KERE or KQRE ( or another KERE - like sponding to naturally occurring Vuh domains ) or R ( for 
sequence ) at positions 43-46 according to the Kabat “ humanized ” Nanobodies , as described herein ) . The amino 
numbering and Q or L at position 108 according to the acid residue at position 84 is chosen from the group con 
Kabat numbering . As further described herein , Nanobod sisting of P , A , R , S , D T , and V in one embodiment , and is 
ies within this group usually have a F at position 37 , an most preferably P ( for Nanobodies corresponding to natu 
L or F at position 47 ; and can have a W , P , R or S at rally occurring VHH domains ) or R ( for “ humanized ” Nano 
position 103 , and preferably have a W at position 103 ; bodies , as described herein ) . 

c ) The “ 103 P , R , S - group " : Nanobodies with a P , R or S at Furthermore , in one embodiment of the Nanobodies of the position 103. These 
Nanobodies can have either the amino acid sequence invention , the amino acid residue at position 104 is chosen 

GLEW at positions 44-47 according to the Kabat numbering from the group consisting of G and D ; and is most preferably 
G. or the amino acid sequence KERE or KQRE at positions 

43-46 according to the Kabat numbering , the latter most Collectively , the amino acid residues at positions 11 , 37 , 
preferably in combination with an F at position 37 and an L 44 , 45 , 47 , 83 , 84 , 103 , 104 and 108 , which in the Nano 
or an F at position 47 ( as defined for the KERE - group ) ; and bodies are as mentioned above , will also be referred to 
can have Q or L at position 108 according to the Kabat_25 herein as the “ Hallmark Residues ” . The Hallmark Residues 
numbering , and preferably have Q. and the amino acid residues at the corresponding positions 

Also , where appropriate , Nanobodies may belong to ( i.e. of the most closely related human Vh domain , V3 , are 
have characteristics of ) two or more of these classes . For summarized in Table A - 3 . 
example , one specifically preferred group of Nanobodies has Some especially preferred but non - limiting combinations 
GLEW or a GLEW - like sequence at positions 44-47 ; P , R or 30 of these Hallmark Residues as occur in naturally occurring 
S ( and in particular R ) at position 103 ; and Q at position 108 Vhh domains are mentioned in Table A - 4 . For comparison , ( which may be humanized to 108L ) . the corresponding amino acid residues of the human V3 

Thus , in another preferred , but non - limiting aspect , a called DP - 47 have been indicated in italics . 
Nanobody of the invention may be a Nanobody belonging to 
the GLEW - group ( as defined herein ) , and in which CDR1 , TABLE A - 3 CDR2 and CDR3 are as defined herein , and are preferably 
as defined according to one of the preferred embodiments Hallmark Residues in Nanobodies 
herein , and are more preferably as defined according to one 
of the more preferred embodiments herein . Position Human V3 Hallmark Residues 

In another preferred , but non - limiting aspect , a Nanobody L , V ; predominantly L L , M , S , V , W ; preferably L of the invention may be a Nanobody belonging to the V , I , F ; usually V F ( ! ) , Y , H , I , L or V , preferably F ( 1 ) KERE - group ( as defined herein ) , and CDR1 , CDR2 and 
CDR3 are as defined herein , and are preferably as defined G ( 2 ) , E ( 3 ) , A , D , Q , R , S , L ; 
according to one of the preferred embodiments herein , and preferably G ( 2 ) , E ( 3 ) or Q ; 
are more preferably as defined according to one of the more most preferably G ( 2 ) or E ( 3 ) 

L ( 2 ) , R ( 3 ) , C , I , L , P , Q , V ; preferred embodiments herein . 
Thus , in another preferred , but non - limiting aspect , a preferably 1 ( 2 ) 

W ( 2 ) , L ( 1 ) or F ( 1 ) , A , G , I , M , R , S , V 
Nanobody of the invention may be a Nanobody belonging to or Y ; preferably w ( 2 ) , L ( 1 ) , F ( 1 ) or R 
the 103 P , R , S - group ( as defined herein ) , and in which R or K ; usually R R , K ( 5 ) , N , E ( 5 ) , G , I , M , Q or T ; 
CDR1 , CDR2 and CDR3 are as defined herein , and are preferably K or R ; most preferably K 

A , T , D ; p ( s ) , A , L , R , S , T , D , V ; preferably P preferably as defined according to one of the preferred 50 predominantly A 
embodiments herein , and are more preferably as defined w ( 4 ) , p6 ) , R ) , S ; preferably w 
according to one of the more preferred embodiments herein . G or D ; preferably G 

L , M or T ; Also , more generally and in addition to the 108Q , 43E / Q , L ( ? ) or R ; preferably Q or L ( 7 ) 
predominantly L 

44R and 103P , R , S residues mentioned above , the Nano 
bodies of the invention can contain , at one or more positions 55 Notes : 
that in a conventional Vh domain would form ( part of ) the a ) In particular , but not exclusively , in combination with KERE or KQRE at positions 

VA / V , interface , one or more amino acid residues that are b ) Usually as GLEW at positions 44-47 . 
more highly charged than the amino acid residues that c ) Usually as KERE or KQRE at positions 43-46 , e.g. as KEREL , KEREF , KQREL , KQREF or KEREG at positions 43-47 . Alternatively , also sequences such as TERE ( for 
naturally occur at the same position ( s ) in the corresponding example TEREL ) , KECE ( for example KECEL or KECER ) , RERE ( for example REREG ) , 

QERE ( for example QEREG ) , KGRE ( for example KGREG ) , KDRE ( for example naturally occurring Vh sequence , and in particular one or 60 KDREV ) are possible . Some other possible , but less preferred sequences include for 
more charged amino acid residues ( as mentioned in Table example DECKL and NVCEL . d ) With both GLEW at positions 44-47 and KERE or KQRE at positions 43-46 . 
A - 2 ) . Such substitutions include , but are not limited to , the e ) Often as KP or EP at positions 83-84 of naturally occurring VHH domains . 
GLEW - like sequences mentioned in Table A - 3 below ; as f ) In particular , but not exclusively , in combination with GLEW at positions 44-47 . 
well as the substitutions that are described in the Interna g ) With the proviso that when positions 44-47 are GLEW , position 108 in ( non - humanized ) VHH sequences that also contain a W at 103 . 
tional Application WO 00/29004 for so - called “ microbod- 65 h ) The GLEW group also contains GLEW - like sequences at positions 44-47 , such as for example GVEW , EPEW , GLER , DQEW , DLEW , GIEW , ELEW , GPEW , EWLP , GPER , ies ” , e.g. so as to obtain a Nanobody with Q at position 108 
in combination with KLEW at positions 44-47 . Other pos 

35 

40 11 
37 

or Y 
44 ( 8 ) G 

45 ( 8 ) L 45 or R ( 3 ) 
47 ( 8 ) W , Y 

83 

84 

103 
104 
108 

W 
G 

43-46 . 

GLER and ELEW . 
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TABLE A - 4 

Some preferred but non - limiting combinations of Hallmark Residues in naturally occurring Nanobodies . 
For humanization of these combinations , reference is made to the specification . 

11 37 44 45 47 83 84 103 104 108 

DP - 47 ( human ) 
“ KERE ” group 

G 
E 
E 
E 

W 
W 
W 

G 
G 

M 
L 
L 
L 
L 
L 
L 
L 
L 
M 

F 
F 
F 
Y 
F 
F 

L 
R 
R 
R 
R 
R 
R 
R 
L 
L 

L 
F 
F 
L 
V 
L 
F 

W 
W 

R 
K 
E 
K 
K 
K 
K 
K 
K 
K 

A 
P 
P 
P 
P 
? 
P 
P 
S 
P LOOOOOOOOO W 

F 
V 
V 

“ GLEW ” group 
W 
W 

G 
G 

RG 

Hy domain . 

25 

HH 

30 

VHH 
Var . 

E , Q 
2 V V 0.2 1 

0.3 2 3 
4 . L L 1 

5 0.8 3 

6 E 0.8 4 

7 0.3 2 

8 G 0.1 

In the Nanobodies , each amino acid residue at any other positions 27-30 and maybe even also at positions 93 and 94 
position than the Hallmark Residues can be any amino acid already form part of the CDR's ( although the invention is 
residue that naturally occurs at the corresponding position not limited to any specific hypothesis or explanation , and as 
( according to the Kabat numbering ) of a naturally occurring 20 mentioned above , herein the numbering according to Kabat 
V is used ) . For a general explanation of sequence entropy , 

Such amino acid residues will be clear to the skilled sequence variability and the methodology for determining 
person . Tables A - 5 - A - 8 mention some non - limiting residues the same , see Oliveira et al . , PROTEINS : Structure , Func 
that can be present at each position ( according to the Kabat tion and Genetics , 52 : 544-552 ( 2003 ) . 
numbering ) of the FR1 , FR2 , FR3 and FR4 of naturally 
occurring V domains . For each position , the amino acid TABLE A - 5 
residue that most frequently occurs at each position of a 
naturally occurring Vuh domain ( and which is the most Non - limiting examples of amino acid residues in FR1 ( for the 
preferred amino acid residue for said position in a Nano footnotes , see the footnotes to Table A - 3 ) 

body ) is indicated in bold ; and other preferred amino acid Amino acid residue ( s ) : residues for each position have been underlined ( note : the 
number of amino acid residues that ar Position Human V3 Camelid VHH'S found at positions Vuh Ent . 

26-30 of naturally occurring Vhh domains supports the Q , A , E 
hypothesis underlying the numbering by Chothia ( supra ) 35 
that the residues at these positions already form part of Q Q , K 
CDR1 . ) 0.1 

In Tables A - 5 - A - 8 , some of the non - limiting residues that V , L Q , E , L , V 
can be present at each position of a human V 3 domain have E , D , Q , A 
also been mentioned . Again , for each position , the amino 40 S , T S , F 
acid residue that most frequently occurs at each position of G , R 
a naturally occurring human VH3 domain is indicated in 
bold ; and other preferred amino acid residues have been G , V G , D , R 
underlined . Hallmark residue : L , M , S , 

For reference only , Tables A - 5 to A - 8 also contain data on 45 V , W ; preferably L 
the V HH entropy ( “ Vhh Ent . ” ) and Vah variability ( " VHH V , I V , A 
Var . ” ) at each amino acid position for a representative Q , K , R Q , E , K , P , R 
sample of 1118 Vy sequences ( data kindly provided by A , Q , A , G , P , S , T , V 
David Lutje Hulsing and Prof. Theo Verrips of Utrecht G , D 
University ) . The values for the Vhh entropy and the Vhh 50 GR G , A , E , D 
variability provide a measure for the variability and degree S , F 
of conservation of amino acid residues between the 1118 
Vhh sequences analyzed : low values ( i.e. < 1 , such as < 0.5 ) R , K R , K , L , N , S , T 
indicate that an amino acid residue is highly conserved L , F , I , V 
between the V , hh sequences ( i.e. little variability ) . For 55 S , A , F , T 
example , the G at position 8 and the G at position 9 have 
values for the V hh entropy of 0.1 and respectively , A , T A , D , E , P , S , T , V 
indicating that these residues are highly conserved and have A , I , L , S , T , V 
little variability ( and in case of position 9 is G in all 1118 S , A , F , P , T 
sequences analysed ) , whereas for residues that form part of 60 G , A , D , E , R , S , T , V 
the CDR's generally values of 1.5 or more are found ( data S , F , R , L , P , G , N , 
not shown ) . Note that ( 1 ) the amino acid residues listed in N , T , E , D , S , I , R , A , 
the second column of Tables A - 5 - A - 8 are based on a bigger G , R , F , Y 
sample than the 1118 V Hh sequences that were analysed for F , V F , L , D , S , I , G , V , A 
determining the V hh variability referred to 65 S , D , G N , S , E , G , A , D , M , T 
in the last two columns ; and ( 2 ) the data represented below 
support the hypothesis that the amino acid residues at 

1 
1 9 G G 0 

10 0.3 2 

11 0.8 2 

12 0.2 2 

13 0.4 4 

14 P 1 5 

15 G 0 1 

16 0.4 3 

17 S 0.5 2 

18 L L , V 0.1 1 

19 0.6 4 

20 L 0.5 4 

21 S 0.2 3 

22 C ? 0 1 

23 1.3 5 
24 A 1 6 

25 S 0.5 5 

26 G 0.7 7 

27 F 2.3 13 

28 T 1.7 11 

29 1.9 11 

HH entropy and V 30 1.8 11 
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TABLE A - 6 TABLE A - 8 

Non - limiting examples of amino acid residues in FR2 ( for the 
footnotes , see the footnotes to Table A - 3 ) 

Non - limiting examples of amino acid residues in FR4 ( for the 
footnotes , see the footnotes to Table A - 3 ) 

5 
Amino acid residue ( s ) : VHH Amino acid residue ( s ) : VHH VHH 

Position Position Human V3 Camelid VHH'S Human V3 Var . Camelid Vhh's Ent . Var . Vhh Ent . 
103 0.4 2 

1 36 
37 

0.1 
1.1 6 

10 104 0.1 1 

38 0.2 1 4 
39 0.3 2 

105 
106 
107 
108 

0.6 
0.1 
0.3 
0.4 

7 2 
3 

40 
41 
42 
43 
44 

3 

Hallmark residue : W ( 4 ) , PO ) , 
RO , S ; preferably W 
Hallmark residue : G or 

D ; preferably G 
Q R Q , E , K , P , R 
G G 
T T , A , I 
Hallmark residue : Q , L ) or R ; 

preferably Q or L ( 7 ) 
V V 
T T , I , A 
V V , A , I 
S 
S S , A , L , P , T 

0.9 
0.4 
0.2 
0.7 

2 15 
1 

W W 

Hallmark residue : F ( 1 ) , H , I , L , 
Y or V , preferably F ( l ) or Y 

R R 

Q Q , H , P , R 
A A , F , G , L , P , T , V 
P , S , T P , A , L , S 
G G , E 
K K , D , E , N , Q , R , T , V 
Hallmark residue : G ( 2 ) , E ( 3 ) , A , D , Q , R , 

S , L ; preferably G ( 2 ) , E ( 3 ) or Q ; 
most preferably G ( 2 ) or E ( 3 ) . 

Hallmark residue : L2 ) , R ( 3 ) , C , I , L , 
P , Q , V ; preferably L ) or R ( 3 ) 

E , V E , D , K , Q , V 
Hallmark residue : W ( 2 ) , L ( 1 ) or 

F ( 1 ) , A , G , I , M , R , S , V or Y ; preferably 
W ( 2 ) , L ( 1 ) , F ( 1 ) or R 

V V , I , L 

6 
1.3 5 

109 
110 
111 
112 
113 

0.1 
0.2 
0.3 
0.3 
0.4 

1 
2 

S , F 1 
3 

45 0.6 4 
20 

46 2 0.4 
1.9 47 9 

48 3 0.4 
0.8 

25 
49 SAG AS , G , T , V 3 

TABLE A - 7 
30 

Non - limiting examples of amino acid residues in FR3 ( for the 
footnotes , see the footnotes to Table A - 3 ) 

Amino acid residue ( s ) : VHH 

Thus , in another preferred , but not limiting aspect , a 
Nanobody of the invention can have the structure 
FR1 - CDR1 - FR2 - CDR2 - FR3 - CDR3 - FR4 
in which FR1 to FR4 refer to framework regions 1 to 4 , 

respectively , and in which CDR1 to CDR3 refer to the 
complementarity determining regions 1 to 3 , respectively , 
and in which : 
a ) the Hallmark residues are as defined herein ; 
and in which : 
b ) CDR1 , CDR2 and CDR3 are as defined herein , and are 

preferably as defined according to one of the preferred 
embodiments herein , and are more preferably as defined 
according to one of the more preferred embodiments 
herein . 
In another preferred , but not limiting aspect , a Nanobody 

of the invention can have the structure 
FR1 - CDR1 - FR2 - CDR2 - FR3 - CDR3 - FR4 
in which FR1 to FR4 refer to framework regions 1 to 4 , 

40 respectively , and in which CDR1 to CDR3 refer to the 
complementarity determining regions 1 to 3 , respectively , 
and in which : 

and in which 
a ) FR1 is chosen from the group consisting of the amino acid 

sequence : 

Position Human Vy3 Camelid VHH'S Vhh Ent . Var . 35 

1 
1 

I 

66 
67 
68 
69 
70 
71 
72 
73 

0.1 
0.1 
0.5 
0.4 
0.3 
1.2 
0.5 
1.2 

4 
4 
4 
8 
4 
9 

7 
6 

45 

74 
75 
76 
77 
78 
79 
80 

0.9 
0.9 
0.8 
1.2 

6 
5 
5 

1 7 
1 [ SEQ ID NO : 1 ] 

[ 1 ] QVQLQESGGGXVQAGGSLRLSCAASG [ 26 ] 81 
0.1 
0.6 
0.2 
0.8 

M , I , L , 50 

R R 
F F , L , V 
T T , A , N , S 

I , L , M , V 
S S , A , F , T 
R R , G , H , I , L , K , Q , S , T , W 
D , E D , E , G , N , V 
N , D , G N , A , D , F , I , K , L , R , S , 

T , V , Y 
A , S A , D , G , N , P , S , T , V 
K K , A , E , K , L , N , Q , R 
N , S N , D , K , R , S , T , Y 
S , T , I T , A , E , I , M , P , S 
L , A V , L , A , F , G , I , M 
Y , H Y , A , D , F , H , N , S , T 
L L , F , V 
Q Q , E , I , L , R , T 
M V 
N , G N , D , G , H , S , T 
S S , N , D , G , R , T 
L L , P , V 
Hallmark residue : R , K ( 5 ) , N , E ( 5 ) , G , I , M , 
Q or T ; preferably K or R ; most preferably K 
Hallmark residue : P ( s ) , A , D , L , R , S , T , V ; 

preferably P 
E , G E , D , G , Q 
D D 
T , M T , A , S 
A A , G , S 
V , L V , A , D , I , L , M , N , R , T 
Y Y , F 
Y , H Y , D , F , H , L , S , T , V 
? C 
A , K , T A , N , G , H , K , N , R , S , 

T , V , Y 
K , R , T A , V , C , F , G , I , K , L , R , 

S or T 

82 
82a 
82b 
82c 
83 

5 
2 
4 
6 
2 
7 

0.1 
0.9 

84 0.7 6 55 

3 
1 

85 
86 
87 
88 
89 
90 
91 
92 
93 

0.5 
0 
0.2 
0.3 
1.4 
0 
0.6 
0 
1.4 

3 
2 
6 

or from the group consisting of amino acid sequences that 
have at least 80 % , preferably at least 90 % , more prefer 
ably at least 95 % , even more preferably at least 99 % 
sequence identity ( as defined herein ) with the above 
amino acid sequence ; in which 
i ) any amino acid substitution at any position other than 

a Hallmark position is preferably either a conservative 
amino acid substitution ( as defined herein ) and / or an 
amino acid substitution as defined in Table A - 5 ; and / or 

ii ) said amino acid sequence preferably only contains 
amino acid substitutions , and no amino acid deletions 
or insertions , compared to the above amino acid 
sequence ( s ) ; 
and / or from the group consisting of amino acid 
sequences that have 3 , 2 or only 1 " amino acid differ 
ence ( s ) ” ( as defined herein ) with one of the above 
amino acid sequences , in which : 

60 
1 

4 
1 

10 

94 1.6 9 
65 
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i ) any amino acid substitution at any position other than amino acid substitution ( as defined herein ) and / or an 
a Hallmark position is preferably either a conservative amino acid substitution as defined in Table A - 7 ; and / or 
amino acid substitution ( as defined herein ) and / or an ii ) said amino acid sequence preferably only contains 
amino acid substitution as defined in Table A - 5 ; and / or amino acid substitutions , and no amino acid deletions 

ii ) said amino acid sequence preferably only contains 5 or insertions , compared to the above amino acid 
amino acid substitutions , and no amino acid deletions sequence ( s ) ; 
or insertions , compared to the above amino acid and in which : 
sequence ( s ) ; d ) FR4 is chosen from the group consisting of the amino acid 

and in which : sequence : 
b ) FR2 is chosen from the group consisting of the amino acid 
sequence : 

[ SEQ ID NO : 4 ] 
[ 103 ] XXQGTXVTVSS [ 113 ] 

[ SEQ ID NO : 2 ] or from the group consisting of amino acid sequences that [ 36 ] WXRQAPGKXXEXVA [ 49 ] have at least 80 % , preferably at least 90 % , more prefer 
or from the group consisting of amino acid sequences that ably at least 95 % , even more preferably at least 99 % 
have at least 80 % , preferably at least 90 % , more prefer sequence identity ( as defined herein ) with the above 
ably at least 95 % , even more preferably at least 99 % amino acid sequence ; in which 
sequence identity ( as defined herein ) with the above i ) any amino acid substitution at any position other than 
amino acid sequence ; in which a Hallmark position is preferably either a conservative 
i ) any amino acid substitution at any position other than amino acid substitution ( as defined herein ) and / or an 

a Hallmark position is preferably either a conservative amino acid substitution as defined in Table A - 8 ; and / or 
amino acid substitution ( as defined herein ) and / or an ii ) said amino acid sequence preferably only contains 
amino acid substitution as defined in Table A - 6 ; and / or amino acid substitutions , and no amino acid deletions 

ii ) said amino acid sequence preferably only contains or insertions , compared to the above amino acid 
amino acid substitutions , and no amino acid deletions sequence ( s ) ; 
or insertions , compared to the above amino acid and / or from the group consisting of amino acid sequences 
sequence ( s ) ; that have 3 , 2 or only 1 " amino acid difference ( s ) ” ( as 

and / or from the group consisting of amino acid sequences 30 defined herein ) with one of the above amino acid 
that have 3 , 2 or only 1 " amino acid difference ( s ) ” ( as sequences , in which : 
defined herein ) with one of the above amino acid i ) any amino acid substitution at any position other than 
sequences , in which : a Hallmark position is preferably either a conservative 
i ) any amino acid substitution at any position other than amino acid substitution ( as defined herein ) and / or an 

a Hallmark position is preferably either a conservative amino acid substitution as defined in Table A - 8 ; and / or 
amino acid substitution ( as defined herein ) and / or an ii ) said amino acid sequence preferably only contains 
amino acid substitution as defined in Table A - 6 ; and / or amino acid substitutions , and no amino acid deletions 

ii ) said amino acid sequence preferably only contains or insertions , compared to the above amino acid 
amino acid substitutions , and no amino acid deletions sequence ( s ) ; 
or insertions , compared to the above amino acid and in which : 
sequence ( s ) ; e ) CDR1 , CDR2 and CDR3 are as defined herein , and are 

and in which : preferably as defined according to one of the preferred 
c ) FR3 is chosen from the group consisting of the amino acid embodiments herein , and are more preferably as defined 

sequence : according to one of the more preferred embodiments 
herein ; 

in which the Hallmark Residues are indicated by “ X ” and are 
[ SEQ ID NO : 3 ] as defined hereinabove and in which the numbers between 

[ 66 ] RFTISRDNAKNTVYLQMNSLXXEDTAVYYCAA [ 94 ] brackets refer to the amino acid positions according to the 
or from the group consisting of amino acid sequences that Kabat numbering 
have at least 80 % , preferably at least 90 % , more prefer- 50 In another preferred , but not limiting aspect , a Nanobody 
ably at least 95 % , even more preferably at least 99 % of the invention can have the structure 
sequence identity ( as defined herein ) with the above FR1 - CDR1 - FR2 - CDR2 - FR3 - CDR3 - FR4 
amino acid sequence ; in which in which FR1 to FR4 refer to framework egions 1 to 4 , 
i ) any amino acid substitution at any position other than respectively , and in which CDR1 to CDR3 refer to the 

a Hallmark position is preferably either a conservative 55 complementarity determining regions 1 to 3 , respectively , 
amino acid substitution ( as defined herein ) and / or an and in which : 

amino acid substitution as defined in Table A - 7 ; and / or a ) FR1 is chosen from the group consisting of the amino acid 
ii ) said amino acid sequence preferably only contains sequence : 

amino acid substitutions , and no amino acid deletions 
or insertions , compared to the above amino acid 60 
sequence ( s ) ; [ SEQ ID NO : 5 ] 

[ 1 ] QVQLQESGGGLVQAGGSLRLSCAASG [ 26 ] and / or from the group consisting of amino acid sequences 
that have 3 , 2 or only 1 “ amino acid difference ( s ) ” ( as or from the group consisting of amino acid sequences that 
defined herein ) with one of the above amino acid have at least 80 % , preferably at least 90 % , more prefer 
sequences , in which : ably at least 95 % , even more preferably at least 99 % 
i ) any amino acid substitution at any position other than sequence identity ( as defined herein ) with the above 

a Hallmark position is preferably either a conservative amino acid sequence ; in which 

35 

40 

45 

65 
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i ) any amino acid substitution at any position other than ii ) said amino acid sequence preferably only contains 
a Hallmark position is preferably either a conservative amino acid substitutions , and no amino acid deletions 
amino acid substitution ( as defined herein ) and / or an or insertions , compared to the above amino acid 
amino acid substitution as defined in Table A - 5 ; and / or sequence ( s ) ; and 

ii ) said amino acid sequence preferably only contains 5 iii ) the Hallmark residues at positions 37 , 44 , 45 and 47 
amino acid substitutions , and no amino acid deletions are as indicated in each of the sequences above ; 
or insertions , compared to the above amino acid and in which : 
sequence ( s ) ; and c ) FR3 is chosen from the group consisting of the amino acid 

iii ) the Hallmark residue at position is as indicated in the sequence : 
sequence above ; 

and / or from the group consisting of amino acid sequences [ SEQ ID NO : 12 ] that have 3 , 2 or only 1 " amino acid difference ( s ) ” ( as [ 66 ] RFTISRDNAKNTVYLQMNSLKPEDTAVYYCAA [ 94 ] 
defined herein ) with one of the above amino acid 
sequences , in which : or from the group consisting of amino acid sequences that 
i ) any amino acid substitution at any position other than have at least 80 % , preferably at least 90 % , more prefer 

a Hallmark position is preferably either a conservative ably at least 95 % , even more preferably at least 99 % 
amino acid substitution ( as defined herein ) and / or an sequence identity ( as defined herein ) with the above 
amino acid substitution as defined in Table A - 5 ; and / or amino acid sequence ; in which 

ii ) said amino acid sequence preferably only contains i ) any amino acid substitution at any position other than 
amino acid substitutions , and no amino acid deletions a Hallmark position is preferably either a conservative 
or insertions , compared to the above amino acid amino acid substitution ( as defined herein ) and / or an 

amino acid substitution as defined in Table A - 7 ; and / or sequence ( s ) ; and 
iii ) the Hallmark residue at position is as indicated in the ii ) said amino acid sequence preferably only contains 
sequence above ; amino acid substitutions , and no amino acid deletions 

and in which : or insertions , compared to the above amino acid 
b ) FR2 is chosen from the group consisting of the amino acid sequence ( s ) ; and 

iii ) the Hallmark residues at positions 83 and 84 are as sequences : indicated in each of the sequences above ; 
and / or from the group consisting of amino acid sequences 

[ SEQ ID NO : 6 ] that have 3 , 2 or only 1 " amino acid difference ( s ) ” ( as 
[ 36 ] WFRQAPGKERELVA [ 49 ] defined herein ) with one of the above amino acid 

sequences , in which : 
[ SEQ ID NO : 7 ] i ) any amino acid substitution at any position other than [ 36 ] WFRQAPGKEREFVA [ 49 ] a Hallmark position is preferably either a conservative 
[ SEQ ID NO : 8 ] amino acid substitution ( as defined herein ) and / or an 

[ 36 ] WFRQAPGKEREGA [ 49 ] amino acid substitution as defined in Table A - 7 ; and / or 
ii ) said amino acid sequence preferably only contains [ SEQ ID NO : 9 ] 

[ 36 ] WFRQAPGKORELVA [ 49 ] amino acid substitutions , and no amino acid deletions 
or insertions , compared to the above amino acid 

[ SEQ ID NO : 10 ] sequence ( s ) ; and 
[ 36 ] WFRQAPGKQREFVA [ 49 ] iii ) the Hallmark residues at positions 83 and 84 are as 

[ SEQ ID NO : 11 ] indicated in each of the sequences above ; 
[ 36 ] WYRQAPGKGLEWA [ 49 ] and in which : 

d ) FR4 is chosen from the group consisting of the amino acid or from the group consisting of amino acid sequences that 45 
have at least 80 % , preferably at least 90 % , more prefer sequences : 

ably at least 95 % , even more preferably at least 99 % 
sequence identity ( as defined herein ) with one of the [ SEQ ID NO : 13 ] 
above amino acid sequences ; in which [ 103 ] WGQGTQVTVSS [ 113 ] 
i ) any amino acid substitution at any position other than 50 

a Hallmark position is preferably either a conservative [ SEQ ID NO : 14 ] 
[ 103 ] WGQGTLVTVSS [ 113 ] amino acid substitution ( as defined herein ) and / or an 

amino acid substitution as defined in Table A - 6 ; and / or or from the group consisting of amino acid sequences that 
ii ) said amino acid sequence preferably only contains have at least 80 % , preferably at least 90 % , more prefer 

amino acid substitutions , and no amino acid deletions 55 ably at least 95 % , even more preferably at least 99 % 
or insertions , compared to the above amino acid sequence identity ( as defined herein ) with one of the 
sequence ( s ) ; and above amino acid sequence ; in which 

iii ) the Hallmark residues at positions 37 , 44 , 45 and 47 i ) any amino acid substitution at any position other than 
are as indicated in each of the sequences above ; a Hallmark position is preferably either a conservative 

and / or from the group consisting of amino acid sequences 60 amino acid substitution ( as defined herein ) and / or an 
that have 3 , 2 or only 1 “ amino acid difference ( s ) ” ( as amino acid substitution as defined in Table A - 8 ; and / or 
defined herein ) with one of the above amino acid ii ) said amino acid sequence preferably only contains 
sequences , in which : amino acid substitutions , and no amino acid deletions 
i ) any amino acid substitution at any position other than or insertions , compared to the above amino acid 

a Hallmark position is preferably either a conservative 65 sequence ( s ) ; and 
amino acid substitution ( as defined herein ) and / or an iii ) the Hallmark residues at positions 103 , 104 and 108 
amino acid substitution as defined in Table A - 6 ; and / or are as indicated in each of the sequences above ; 
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